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Abstract
This study starts from the notion that leadership is about mobilizing learning, and
simultaneously pursues multifaceted purposes that benefit from each other: 1) to shed new
light on learning behaviors of teams facing unfamiliarity, 2) develop one model of practical
and effective leadership education, and 3) apply new technology to make methodological
contributions to organizational studies, leadership education, and management practices.
1) The central research question is what behavioral factors affect team learning when the
team faces both internal and external unfamiliarity - which stems from diversity and
cultural barriers, and disruptive threats from the environment. The study examines 6
multicultural teams undergoing increasingly complex tasks, revealing the structures
and processes with which they self-organized and temporal responses to the difficulties.
2) The experimental setting was a 10-days intensive leadership workshop with a distinct
educational purpose to raise the participants' levels of contextual, reflective, and moral
awareness, with the premise that exercising leadership involves mobilizing learning to
adapt to unfamiliarity. The study attempts to assess the effectiveness of the workshop,
while examining the effects of exercise of leadership on the teams' learning processes.
3) The study also applies wearable sensors that capture nonlinguistic social signals and
visualize group interaction patterns, for 3 intended applications as (a) research tool for
social network analysis to supplement ethnography, (b) learning tool to stimulate
reflection and dialogue, and (c) intervention tool to alter the flows of information.
The study identified 3 team learning strategies: inoculation (face internal difficulties
earlier and get prepared for an external threat), time out (stop actions when facing a threat
and use it to re-orient team's attention to internal difficulties), and structure it away
(develop an internal structure that eliminates the internal difficulties). The conditions for
team learning and personal development, appropriate challenge and support, resulted from
exercise of leadership that emerged from complex interactions among the team members
and the facilitators. Commonly observed signs of such conditions included surfacing and
facing conflicts, revealing vulnerabilities, accommodating emotional breakdowns, and sense
of mutual respect based on demonstrated acceptance. The study indicates that use of
sensors contributed to formation of the team learning condition.
Thesis Supervisor: Deborah Ancona
Title: Seley Distinguished Professor of Management
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CHAPTER 1
INTRODUCTION
Indo-European root of educate is deuk-, meaning to lead.
Its derivatives include: wanton, team, duke, and subdue.
- The American Heritage Dictionary of the English Language -
1.1 MOTIVATION
Embracing heterogeneity seems one of the most salient challenges that organizations
face today. It is well established that taking advantage of cultural, ethnic, gender or
disciplinary diversity can increase group performance. Cross-cultural management in
geographically distributed organizations is already a well-studied, common practice. In
today's increasingly globalized, complex and interdependent environment, however, the
nature of the challenge seems to reach an even higher level.
Contradictory values and orientations need to coexist for an organization facing an
unpredictable, sometimes disruptive environment. Market demand and performance
pressure require firms disciplined focus and efficiency, while constantly changing contexts
require experimentation, flexibility and adaptation. Balancing exploitation and exploration,
or incremental and disruptive innovation, has remained critical to firms' survival.
Furthermore, rising concerns about negative consequences of business activities pose yet
another contradiction: performance and responsibility. Firms have to manage competing
stakeholder interests, ranging from investors, customers to local communities, civil society
or regulators when managing global supply chain or addressing climate change. Joint efforts
among organizations or systemic intervention by 3rd parties are becoming increasingly
complex. Such high-stake, uncertain and often urgent situations to address common
opportunities or threats - ranging from joint venture, merger, consulting project, takeover,
to joint policy advocacy or public-private partnership - require generative learning on the
verge confronting unfamiliarity and uncertainty, and rapid permeation of what was learned
across interorganizational, hierarchical or sectoral boundaries. The more significant
required learning and changes are, the stronger inertia and resistance organizations will
face. Leadership challenge can be enormous.
It is obvious that understanding and tackling such complex challenges involves
multiple levels of analysis, namely, at systemic, organizational, group, interpersonal and
individual levels, applying structural, economic, behavioral, sociological, social psychological
or cognitive perspectives. However, learning and change eventually takes place at a micro
level, namely, individuals and teams. Adaptation within a small group of individuals -
bringing different cultural norms, representing various sets of values and competing
interests, struggling through conflicts, turning differences into creativity, collectively
responding to external threats, promoting social learning and overcoming inertia - is a
microcosm of the challenges in a broader context of organizations or societies. Whether it
first takes place in a senior management team, cross-functional taskforce or frontline
workers, team learning cascades to other teams and enacts large scale changes. Members of
small groups might play a critical role to bring back their respective learning to the
constituencies they represent, posing subsequent series of learning challenges for a systemic
change. With this premise, this thesis is intended to study multicultural team learning
processes facing learning challenges, and gain a set of practical insights into effective
interventions to make progress.
1.2 PURPOSE OF THE STUDY
The purpose of the study, or the project(s) that this paper documents, is three-fold -
behavioral, educational, and methodological. While the primary research question attempts
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to address the author's research interest in team learning behaviors mentioned earlier, the
chosen experimental setting was not purely research-oriented. The research was rather
embedded into a distinct project with an educational purpose: a leadership workshop, in
which the author was substantially involved in terms of both design and delivery. In the
leadership workshop, yet another research project was embedded, in which the author was
again substantially involved, aiming at applying new technologies to make methodological
contributions to social-scientific research and also to educational setting. These three
elements were combined to, ideally, benefit from each other.
Research Question
The central question that this research aims to answer is: what behavioral factors
impact team learning and performance when facing both internal and external
unfamiliarity, typically represented by diversity and resulting cultural conflicts, along with
disruptive changes in the environment? In which circumstances does cultural diversity
affect learning and performance, positively or negatively? What mechanisms and
interventions should be applied to address internal and external difficulties? How do the
timing and pacing issues matter? How individual learning can be translated into
organizational learning? How organizational setting can promote individual learning and
development? What is effective exercise of leadership in such a context?
Based on an extensive literature review on the related subjects, an experiment was
conducted to observe several cross-cultural teams over the period of 10 days. The
experimental setting was an intensive leadership workshop, hence the task for the teams
was learning about leadership in a particular multicultural setting. The author not only
observed the dynamics among the workshop participants as the experiment subjects, but
also proactively intervened to help the participants as the students to learn. In this sense,
the workshop was largely an action research study and this thesis is intended to be a
reflection paper. In conjunction with the small sample size and limited latitude for a
controlled experiment, the research is undeniably exploratory, meant to be inductive or
hypothesis-generating, rather than deductive or hypothesis-testing.
Educational purpose in STeLA Leadership Forum
The experiment setting was named STeLA (Science and Technology Leadership
Association) Leadership Forum 2007 in Tokyo. It invited 35 students from MIT, Harvard
and universities in Japan, diverse both in terms of nationality (representing 11 countries)
and academic background (largely science or engineering, but several from law, public policy,
sociology etc). The overarching thesis of the forum was leadership for science and
technology: how scientists can work with businesses or policymakers, and lead across
boundaries, to tackle pressing global-scale issues such as climate change or poverty? The
student organization for the program has been built since 2006 under the supervision of
MIT-Japan Program, and the Forum was first conducted in 2007 and is intended to continue
in the future and expand both in terms of geography and scale. The author was responsible
for planning the leadership curriculum for the Forum with the help of MIT Leadership
Center, and also for proposing the structure, and building the capability, to effectively
deliver the contents (organizing and training the team of "facilitators" to mentor the
participants).
In this context, the questions that needed to be answered include the following: what
should "leadership" mean for the forum participants? Once defined, how could it be learned?
What knowledge, skills, or other elements should be considered to achieve the forum's
educational purpose, and what context and climate should be created for effective learning
to take place? How the learning outcome should be assessed or tracked? Resulting exercise
of leadership during the forum either by the participants or the facilitators will also be a
useful lens to analyze the team processes and address the research question.
In addition to exploring these questions, another intention of this paper is to document
and institutionalize what the author and the organizers group learned, and to pass down the
learning to the next generation of the forum organizers.
Methodological Purpose in Sensible Organizations Project
Sensible Organizations project, joined by Human Dynamics Group at MIT Media
Laboratory, MIT Sloan School faculty members and the corporate sponsors, is a research
project attempting to expand the application of wearable sensor technologies that capture
social signals and group interaction patters, aimed at better understanding organizational
dynamics and improving management practices. The author has coordinated the project
since its beginning, bringing together technical knowledge and management perspectives as
a sponsor's advisor at Media Lab, and facilitated the collaboration between STeLA and
Sensible Organizations project inviting Media Lab's sponsors (Hitachi and Ricoh) as
STeLA's sponsors to utilize the forum as an experiment opportunity. The participants of the
Forum wore the sensors from morning to evening during the entire period of the program.
The primary purpose for Sensible Organizations project to participate in the research
was to explore useful applications of wearable sensors. The proposed applications include
three dimensions: as a research tool (supplementing traditional ethnographic methods to
study groups or organizations), learning tool (providing feedback and stimulating reflection
on group dynamics and processes), and intervention tool (identifying and communicating the
opportunities for improvement). The analysis of the data captured through sensors is still in
progress, waiting for the qualitative analysis presented in this paper to be matched with
quantitative sensor data. This part of the research therefore only begins in this paper, and
another purpose of this paper is to guide the subsequent analysis and discussions.
1.3 THESIS ORGANIZATION
The chapters that follow are organized to present 1) theoretical framework based on the
literature review, 2) design of the experiment, and 3) analysis of the findings, both on
substantive and methodological aspects of the study, namely, a) qualitative analysis on
team behaviors during STeLA Leadership Forum, b) educational aspects of the program and
learning as a result, and c) quantitative analysis from data captured through the sensor
devices.
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CHAPTER 2
THEORIES ON TEAM BEHAVIORS
The research attempts to address a question concerning several aspects of team
behaviors - namely, 1) effects of teams' internal factors, e.g. diversity and resulting group
dynamics, 2) teams' responses to external contexts, e.g. an urgent threat and teams'
event-driven behaviors, 3) learning to adapt to those internal and external difficulties, 4)
exercise of leadership and enabling conditions to promote the learning. In addition, the use
of sensor badges in the study brings in another perspective, 5) use of formerly unavailable
information that can help teams to learn and perform better.
Researchers in multiple domains have studied these topics. This chapter aims to review
the existing literature on 1) 2) 3) and provide a theoretical framework, which will guide the
design of the experiment and the subsequent analysis. Literature on topic 4) is covered in
Chapter 3, and the ideas behind the topic 5) will be developed in Chapter 4.
2.1 TEAM STRUCTURE AND PROCESSES
Among internal factors that affect team performance, the most characteristic one in the
study will apparently be the cultural diversity. However, before adding this additional
complexity to the conceptual framework, this section explores other factors that are
commonly observed in less diverse teams. To be able to compare performance and learning
in diverse teams in different contexts, some of such common factors will be incorporated into
the experimental design - in other words, "prerequisites" for high performance should be
satisfied independent of diversity.
Structures of high performing teams
Early team theories were centered around assuring motivation and satisfaction of
individuals so that their task performance was maintained and enhanced. For example,
Hackman [1975] argued that the five characteristics of jobs elicit desirable psychological
states of the employees: (1) skill variety, i.e. the degree to which a job requires the worker to
perform activities that challenge his skills and abilities; (2) task identity, i.e. the degree to
which the job requires completion of a "whole" and identifiable piece of work; (3) task
significance, i.e. the degree to which the job has a substantial and perceivable impact on the
lives of other people; (4) autonomy, i.e. the degree to which the job gives the worker freedom,
independence, and discretion in scheduling work and determining how he will carry it out;
and (5) feedback, i.e. the degree to which a worker gets information about the effectiveness
of his efforts. These job characteristics lead to "critical psychological states," namely,
(1)(2)(3) bring experienced meaningfulness of the work (the individual must perceive his
work as worthwhile or important), (4) brings experienced responsibility (he must believe
that he personally is accountable for the outcome of his efforts), and (5) brings knowledge of
results (he must be able to determine whether or not the outcomes of his work are
satisfactory).
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FIGURE 2: FACTORS AFFECTING JOB ENRICHMENT
Source: Hackman J. R., Oldham, G., Jason R., and Purdy, K. "A New Strategy for Job
Enrichment." California Management Review, Vol. 17No. 4, 1975, pp. 6 7
Accordingly, Hackman [2002] identified the four features of effective teams to ensure
the job characteristics described above; (a) team task that is appropriately defined for team
performance and that requires members to work together interdependently to achieve an
identifiable collective outcome, (b) clear boundaries of membership with appropriate
flexibility, (c) clearly specified authority to manage their own work processes, and (d)
membership stability over some reasonable period of time to accumulate shared experiences.
In addition, several other factors such as appropriate team composition, a context that
ensures the availability of information, resources, and rewards, can be important as well
[Hackman 19871. Katzenbach [1993] similarly argued that teams can be high performing to
the extent that "they are a small number of people with complementary skills who are
equally committed to a common purpose, goals, and working approach for which they hold
themselves mutually accountable, and who are deeply committed to one another's personal
growth and success."
In this study, the experiment was designed in such a way that some of these essential
factors for team performance were given and maintained - namely, clearly defined team
task providing to the members a certain level of task identity and skill variety, a certain
level of autonomy, and feedback on processes and results. On the other hand, some of other
factors, such as intra-group boundary among subgroups or authority structure, were not
specified in advance. The teams were to decide these variables, and it was one of the study's
research interests to observe how the teams self-organize, responding to the changing
contexts over time.
Role dynamics
Roles, as distinct from positions, are behavioral patterns that connect individuals with
groups, characterizing the contribution of individuals to the group work processes. This
factor was not only another aspect of the observation of teams' self-organizing processes in
the experiment, but also a part of educational aspect within the experiment - a certain
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aspect of role dynamics was taught to the participants during the Forum, presenting the
idea that awareness of the roles of oneself and other members can help to be effective in a
team setting.
From theoretical perspectives, sociologists have approached the issues of roles as "the
basic unit of socialization [Goffman 19611." As each individual member of any social system
(a group, a culture, a society, etc.) identifies with and become identified with that system,
the member assumes a role within that system [Fisher 1980]. Goffman [1961] suggests that
"it is through roles that tasks in society are allocated and arrangements made to enforce
their performance."
Different from officially assigned, static "positions," roles dynamically evolve as a result
of group interactions. Hare [1976] define a role as "set of expectations which group members
share concerning the behavior of a person." Roles develop over time, owing to a pattern of
response reinforcement during group interaction. Bormann [1975] described role dynamics
as following: as a member performs a given behavior, other members either encourage or
discourage its continued performance through their reactions. If the other members
encourage this role function (that is, positively reinforce the behavior), the member will be
likely to repeat that behavior until it becomes a full-fledged role function. If the other
members discourage the behavior, however, the person will probably cease performing such
a behavior during subsequent interaction. Thus, each individual member develops a role by
consistently performing those behaviors which receive positive reinforcement from other
group members. Furthermore, the other group members develop a set of expectations
concerning a given member's role behavior on the basis of that person's repeated
performance of similar behaviors [Fisher 1970]. Applying these general ideas from small
group studies to larger organizational context, Graen [19761 developed a role systems model
in which role behavior is the result of organizational demands, social demands, and personal
demands. Katz [1978] categorized causes of role behaviors into organizational factors,
interpersonal factors, and attributes of the person.
Resources that individuals bring to groups based on their roles, as well as other skills
and behaviors, have been recognized as important variables that relate to group
performance and member satisfaction [Hackman 19901. However, as rich literature on
various social psychological phenomena - namely, deindividuation [Festinger et al. 1952],
conformity [Kelman 19581, group polarization [Moscovici and Zavalloni 1969], obedience
[Milgram 19741, or groupthink [Janis 19821 - indicate, group and situational influence
including role expectations can generate social pressures that can cause unproductive
consequences. Human's common propensity to mistakenly attribute behaviors to
dispositional or personality-based, rather than situational, explanations - "fundamental
attribution error [Ross 1977]" - often makes it difficult to detect and correct such
unproductive group dynamics.
As further detailed in the following section on learning, it can be critical to reflect on
and identify such unproductive dynamics and modify them accordingly, when the group is
facing an unfamiliar situation or a context in which previously well-functioning dynamics do
not work anymore. Practice of intentionally switching roles - such as "devil's advocate" - is
well accepted. Senge [2006], drawing from Kantor, a family therapy theorist [1975], suggests
"4 players model" to classify typical role dynamics needed for productive group dynamics -
mover (initiative, direction), follower (supporting and momentum), oppose (correction), and
bystander (perspectives). This model, as well as the idea that an effective exercise of
leadership can involve purposefully assuming and any of these roles, was introduced to the
participants during the experiment.
Boundaries
Boundaries define who is in the group and who is not, and can be organizational ones
among functional divisions, or psychological ones among political, social, or any unofficial
groups. In this study, boundaries were expected to emerge among subgroups within a team -
according to sub-tasks, culture or language since the teams were meant to be diverse.
Alderfer [1980] argued that all human systems are open systems with boundaries,
physical and psychological, to regulate transactions between the system and its
environment and to determine what is inside and outside the system. There is an "optimal"
level of permeability, a property of system boundaries crucial to the system's survival and
growth. "Overbounded" systems have more than optimal level of permeability, while
"underbounded" systems have less. The primary threat to overbounded systems is that they
become closed off to their environments and lose the capacity to respond adaptively to
environmental changes and to reverse the build-up of entropy. The primary threat to
underbounded systems is that they will become totally caught up in their environmental
turbulence and lose a consistent sense of their own identity and coherence.
As the responsiveness to change in the environment increased in importance, teams or
organizations are more likely to be underbounded than overbounded, often intentionally.
For example, Jack Welch, in GE's 1990 annual report, described his vision; "our dream for
the 1990s is a boundaryless company... where we knock down the walls that separate us
from each other on the inside and from our key constituencies on the outside."
Hirschhorn and Gilmore [1992] researched the challenges in such environments,
pointing out that as companies blur their traditional boundaries to respond to the more fluid
business environment, the roles that people play at work and the tasks they perform become
correspondingly blurred and ambiguous. Researching a number of unsuccessful examples of
underboundedness, they concluded that managers in flexible organizations must focus on
boundary management, listing 4 psychological boundaries (authority boundary, task
boundary, political boundary, identity boundary) that are likely to emerge and replace
traditional physical or organizational boundaries. Since the psychological boundaries are
invisible, they argue, managers need to be attentive to use the characteristic feelings - their
own and others' feelings that the boundaries evoke - as data to identify and diagnose the
boundaries, and encourage employees to enact the right boundaries at the right time.
TABLE 1: TYPES OF THE BOUNDARIES
Source: Hirschhorn and Gilmore [19921, pp. 107
This research aims to study internally diverse teams facing external, disruptive threats.
The theories of boundary indicates that higher level of permeability is desirable to respond
adaptively to environmental changes, while lower level of permeability is desirable to
contain diverse perspectives and maintain the team's identity and coherence. The optimal
boundaries, both to define the group and the subgroups in such a mixed setting, might
involve dynamic, temporal adjustments for which the theories do not provide a simple
prescription. Observation of the formation of boundaries was therefore an important aspect
of the observation in the study.
2.2 DIVERSITY
Since this study examines teams with mixed US and Japanese students from several
different academic disciplines, it is key to understand the impact of team diversity on team
performance. As reviewed in this section, although diversity is well studied, whether it
impacts teams performance positively or negatively is ambiguous in existing literature, and
the outcome depends more on various factors in team processes than just the level of
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diversity. Building on the theories built so far this study will focus on the teams' behavioral
factors that might mitigate the negative consequences of the team diversity.
Mixed empirical evidences
Many researchers have tried to demonstrate the benefits of cultural diversity, such as
variety of perspectives, skills and personal attributes [Maznevski 1994], in teams To list
some of the findings - diverse groups consider a greater range of perspectives [Hoffman
1961]. Ethnically diverse groups generate more ideas of higher quality in brainstorming
tasks [McLeod 1992]. Culturally diverse teams outperform homogeneous teams at
identifying problems and generating solutions [Watson et al. 1993]. Heterogeneous groups
outperform homogeneous groups on complex problem-solving tasks [Shaw 1983]. Mobilizing
the energy and synergy of people from various cultures working as a team can lead to more
creative approaches to the problems and challenges faced by corporate teams [Marquardt
20011. Thus, diversity in team composition, if properly used, can be beneficial for team
functioning (value-in-diversity hypothesis [Cox 19911).
However, studies that have examined the impact of diversity have produced
inconsistent results. For example - two studies concluded that racial diversity inhibited
group performance [Fenelon 1971] [Ruhe 1977], and one found no performance difference
between racially diverse and racially homogeneous groups [Ruhe 1972]. Higher levels of
diversity have also been found to lead to higher levels of dissatisfaction and turnover
[Jackson 1991] [Wagner 1984]. It is also pointed out that heterogeneous group tend to
experience process difficulty [Steiner 1972]. Ancona [1992] found that the functional
diversity of cross-functional teams was negatively related to performance.
Competing theories
Williams and O'Reilly [1998], in reviewing 40 years of diversity research, concluded
that: "under ideal conditions increased diversity may have the positive effects predicted by
information and decision theories. However, consistent with social categorization and
similarity/attraction theories, the preponderance of empirical evidence suggests that
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diversity in teams is most likely to impede group functioning." Three theoretical frameworks,
mentioned here, are commonly used as the starting point in diversity research [Williams
1998]. The first is social categorization, which describes the categorization of people based
on salient attributes like gender or age, resulting in stereotyping on the basis of these
differences [Turner 19871. The second is similarity/attraction theory, referring to the idea
that similarity on salient and non-salient attributes like race or values increases
interpersonal attraction and liking [Berscheid 1978]. The third is information and
decision-making theory, which assesses the effects of distribution of information and
expertise in teams [Wittenbaum 1996].
These theories lead to different and sometimes contradictory hypothesis regarding the
effects of diversity on group process and performance. Social categorization and
similarity/attraction theory predict negative effects, such as reduced satisfaction and
commitment, and increased turnover. However, from an information and decision-making
view, positive effects of diversity are hypothesized, mainly because more diverse teams are
expected to process information differently, as team members may bring together different
viewpoints, leading to more creativity and increased performance.
Furthermore, most research supporting the contention that diversity is beneficial for
team functioning was conducted in a laboratory or classroom setting, rather than in an
organizational context [Williams 19981. The examples of the tasks that were studied include
a simplistic, clerical decision task that took an average of less than ten seconds to complete
[Fenelon 1971] and computing the shortest shipping route between five hypothetical ports
[Ruhe 1977]. Findings from the field tend to be more ambiguous than those from more
controlled settings. Although the experimental subjects of this study are not in an
organizational setting, they can be considered closer to teams in the field than in a
laboratory setting, given the complexity of the team tasks and 10 days of duration of the
teams that can allow dynamic evolution of roles, boundaries and other structures in which
diversity might have significant effects. Therefore, as introduced below, the factors that can
mediate between team diversity and team performance should be closely examined.
Potential mediating factors
Recent research pointed out several situational factors that mediate between team
diversity and performance, arguing that most research in the past had only examined the
direct impact of diversity on team process and team outcomes, neglecting the role of
situation. The mixed results in field setting might be due to the combinations of a variety of
possible factors regarding team composition [Pelled 1996], differences in tasks the teams
perform [King 1990], and the developmental phase of the teams [Watson et al. 1993].
Among such mediating factors, perhaps the most commonly recognized is the existence
of a common goal, or outcome interdependence, which refers to the extent to which team
members are provided with group goals or receive group feedback [Van der Vegt 2000]. The
importance of common group goals in counteracting the negative effects of stereotyping and
social categorization was already demonstrated powerfully decades ago [Sherif 1954].
Creating such a common goal was shown to reduce in-group/out-group biases and to promote
solidarity.
Another is group longevity, which can be defined as the time a team has existed. Teams
need some time to get to know each other, before they become a well-functioning team
[Goodman 1991]. Short-lived groups might be more creative, but group longevity is expected
to help cohesiveness [King 1990]. If teams are longer together, they may learn to accept each
other as contact hypothesis [Alport 1954] predicted.
Group cohesion is partly a result of longevity. Members of multicultural teams have
different perceptions of the environment, motives and intentions of behaviors,
communication norms, stereotyping, ethnocentrism, and prejudices. The consequences of
such differences are manifested in lower team performance due to impeded social cohesion
[Shaw 1983]. Studies of team cohesion and team performance report positive correlation
between these two factors [Elron 1997] [Evance 1991] [Guzzo 1992] [Smith 1994]. Cohesive
teams react faster to changes and challenges, are more flexible, and therefore are more
efficient [Elron 1997].
Along the same line, communication can be associated with cohesiveness, not only for
diverse teams but of teams in general. However, research has shown indecisive results,
suggesting that frequency of communication to be negatively related to performance
measured by ROI and sales growth [Smith 1994]. Ancona and Caldwell [1992] also found
negative relationship between communication frequency and self-rated performance in
cross-functional teams. They hold that communication frequency may have indicated
conflict, which hampered team performance. Such findings suggest content rather than
frequency of communication may need to be considered.
Along with diversity, effects of cohesion or conflicts on group performance have
produced mixed results and arguments. Fisher [19801 proposed an indicative hypothesis -
as cohesiveness goes up, productivity goes up, but only to a point, and decline beyond that
point. Potential factors contributing to this interrelationship are: 1) the group's task may
shift from producing something to meeting the social needs of members. 2) As the group
develops a paradigm to its limits and becomes attached or psychologically invested in its
paradigm, creativity diminishes; i.e., cognitive errors and blind spots become significant
impediments to seeing fresh solutions. 3) As cohesion increases, there is less room for
conflict and thus creativity.
In attempt to incorporate a wide range of potential explanatory variables, more recent
research has increasingly investigated a multicultural team's own culture. It is shown that
interaction among multicultural team members stimulates the formation of an emergent
team culture - unlike a homogeneous or monocultural team, a multicultural team cannot
refer to a pre-existing identity because few commonalities exist among team members, thus
they develop and rely on a team culture of simplified rules, performance expectations and
member perceptions [Earley 2000]. An effective multicultural team has a strong emergent
culture as shared member expectations facilitate communication and team performance
[Earley 20001. The positive effect and trust generated by this perceived shared
understanding fuels performance improvement and boosts team efficacy [Bandura 19971
[Klimowski 19941, and effective communication among team members facilitates formation
of a strong emergent team culture [Pearson 2003].
This study, conducted in a context of learning leadership, explores team learning as one
of significant characteristics of team culture that mediates diversity and performance. In
particular, the study attempts to examine three variables - reflexivity, psychological safety
and holding environment - as critical factors to enable learning, as detailed in Chapter 3,
2.3 LEARNING
While the theories introduced in the previous sections provide basic framework to
understand teams, they are rather static, without taking into account the change in the
environment and dynamic, adaptive responses by the teams. This study aims at shedding
new light on how teams respond when external environment poses disruptive changes.
Desirable response to effectively adapt to the changes, or learning, seems to remain an
unresolved challenge in both practical and academic point of view. At an organization level,
"there is no doubt that the importance of learning and continual knowledge creation has
been accepted by mainstream management," Senge [2006] cited the comment by Mary
Adams, CIO and head of strategy for Ford, "but that's different than saying that it's
widespread and practiced in a consistent way during good times and bad in most companies."
At a team level, Edmondson [1999] argued that "a growing reliance on teams in changing
and uncertain organizational environments creates a managerial imperative to understand
the factors that enable team learning. Although much has been written about teams and
about learning in organizations, our understanding of learning in teams remains limited."
The theories of learning
There had been longstanding arguments among educational psychologists about
whether learning should be interpreted from a behavioral, structural or perceptual
perspective [Walberg 1976]. Behavioral perspective assumed that teacher presents to
learner external stimuli and selectively reinforce the desirable responses by reward and
punishment, while structural perspective assumed that teacher can only stimulates
maturation of learner's internal, pre-programmed learning mechanism. Perceptual
perspective attempted to reconcile the two, arguing that learner's conscious perception and
choices of external and internal stimuli determines the course of learning.. After the
introduction of the novel concept of learning through participation in social practices [Lave
1991], the argument evolved between cognitive (emphasizing on mental, cognitive process to
associate new information with what is already known) and situated perspectives (with
emphasis on situation and context in which learning takes place) [Cobb 19991. Situated
learning theories have generated rich viewpoints on topics such as knowledge acquisition
and creation [Nonaka 1995] [Wenger 20021, experimentation in product development
[Henderson 19901, technical problem solving [Hippel 19971, and so on. However, since the
cognitive perspective explores why new information is not easily acquired in a certain types
of contexts, therefore underlies current thinking on organizational inertia and resistance to
change, the following section first focuses on the cognitive perspective of learning. The next
chapter will briefly touches on situated perspectives in relation to leadership.
Building on the cognitive perspectives on learning, organizational psychologists and
management scholars have presented organizational learning in two different ways: as an
outcome (leaning as a result of organizations' "encoding inferences from history into routines
that guide behavior [Levitt 19881"), and as a process (learning as "detecting and correcting
error [Argyris 1978]"). Both, based on the cognitive explanation, associate difficulty in
learning with existing, but not necessarily explicit, routines - "tacit belief about
interpersonal interaction inhibit learning behavior and give rise to ineffectiveness in
organizations [Argyris 19931". The outcome perspective has offered descriptive theory
explaining the failure of organizations to adapt rationally due to cognitive biases that favor
existing routines over alternatives [Levitt 1988], whereas the process perspective has
offered prescriptive theory proposing interventions that alter individuals' existing beliefs
("theory-in-use") to improve organization effectiveness [Argyris 19781. This study primarily
relies on the process tradition, considering the educational, hence prescriptive nature of the
experimental setting.
Learning dilemma
Argyris [1991] distinguished between theory-in-use (a set of rules that individuals
actually use to design and implement their own behavior as well as to understand the
behavior of others) and espoused theory (those rules that individuals think they use, often
aligned with the organizations' mission or personal visions), and pointed out the paradox of
human behavior that people consistently act inconsistently, unaware of the contradiction
between the way they think they act and the way they really act. Senge [2006] argued that
correcting flawed theory-in-use (or mental model in his words) is critical as it was in US
automotive industry in 1980's, facing Japanese competitors and failing in correcting its
belief in the dominance on the US market. As Senge [20061 points out, mental models
regulate how people perceive the environment ("we observe selectively"). Several
researchers have empirically demonstrated the phenomena in which organizations' capacity
for successful adaptation to changes in the business environment has been seriously
undermined by "cognitive inertia" - where actors have become overly dependent on their
mental model to the extent that they fail to notice the changes [Barr et al. 1992] [Barr and
Huff 19971 [Hodgkinson 1997] [Reger and Palmer 1996].
Argyris [1993] made another important distinction between single-loop learning
(problem solving, or identifying and correcting errors in the external environment) and
double-loop learning (critical, inward examination about how our own problem-solving
behaviors contribute to the problem), and argued that double-loop learning involves
modifying the theory-in-use, therefore awareness of the contradiction between theory-in-use
and espoused theory could be an invaluable learning opportunity. However, once questions
about the contradiction are raised, defensive routine [Argyris 19851 is deployed to avoid
embarrassment or threat, feeling vulnerable or incompetent. Inevitable response to the
observation that somebody is reasoning defensively is yet more defensive reasoning. This
learning dilemma is more serious as people are already successful, competent and
enthusiastic about improvement, as Argyris [1991] described about management
consultants as top-MBA graduates. Schein [1993a] similarly points out that modifying habit
and cultural rules, when they turned out to be dysfunctional, is emotionally difficult because
it involves "unlearning" what had been learned and accepting temporal incompetency.
Reflection and Dialogue
The practices of reflection, feedback and dialogue have been emphasized to address the
learning dilemma described above. Dewey [19221 described learning as an iterative process
of designing, carrying out, reflecting upon, and modifying actions, in contrast to what he saw
as the human tendency to rely excessively on habitual or automatic behavior. Dewey [19381
also extended the concepts of inquiry and reflection that has had considerable influence on
the subsequent learning theories. Schbn [19831 described learning as dependent on
attention to feedback, and coined the term reflection-in-action ("the process that allows us to
reshape what we are working on while we are working on it; on-going experimentation that
helps us find a viable solution") as distinct from reflection-on-action ("thinking back on what
we have done in order to discover how our knowing-in-action [mental model] may have
contributed to an unexpected outcome").
Dialogue, as Isaacs [19991 explained, is a mode of conversation to engage in feedback
and reflection. Dialogue is not about advocacy but inquiry; not about winning but common
ground; it is about exploring and challenging assumptions not just our opponents' but also
our own. It begins with the premise not that we are right and they are wrong but that the
"truth" is larger than either side. Its purpose is not to rush to judgment but to allow the
antagonists to deepen their understanding of the issue, each other, and possible new options
[Bohm 19901. Schein [1993b] made a counterintuitive argument that dialogue is more about
listening than talking - "listening inward and be aware of your own pattern of
interpretation." As he summarized in the figure below to distinguish dialogue from
discussion or debate, dialogue starts from "suspending own belief' and staying open and
curious to the other side.
CONVUSATION
DELIBERATION
(Lack of understandinx disagreement; basic choice point
personal evaluation of oplions and strategy)
SUSPENSION DISCUSSION
(Itenal bistening; accepting differences (Advocacy; competinv convincig)
buildig mutual trust)
DIALOGUE DILLECTIC
(Confrontng own and others' assumptions; (Exploring oppositions)
revealag keings; building comsmon gronWd)
MALOGUE DEBATE
(Thinking and feeling as a whole group; (Resolving by logic and
building new shared. asumptions, culture) beating down)
FIGURE 3: HOW DIALOGUE GETS STARTED
Source: Schein, E. H. "On Dialogue, Culture, and Organizational Learning." Organizational
Dynamics, Winter, 1993, pp. 32
Reflection and dialogue were major learning tactics taught and deployed in the
experimental setting. Assessing the effectiveness of such practices in teams, mitigating the
potential negative consequences of diversity, responding to the external threat, and
eventually assuring performance, therefore will be a crucial analytical approach of the
study.
2.4 EXTERNAL VARIABLES
In combination with the internal factors described earlier (e.g. team diversity, various
structural, behavioral mediating factors), teams' response to external factors is another
major focus of the study. This section aims at reviewing existing theoretical work on a couple
of major external stimuli on teams, namely, pacing, organizational equilibrium, and
adaptive challenge. As discussed in this section, when teams face a disruptive external
threat, effective learning is critical. Such threat was intentionally incorporated into the
experimental design to examine how the teams respond and learning takes place.
Exogenous Pacers
The behaviors of teams are not always self-determined - they inevitably need to
respond to various pacers, not only endogenous but also exogenous [Ancona and Waller
20071, which influence the teams' behavioral patterns, sense of urgency and therefore
performance and learning. Endogenous pacers can be phase shifts in the team's actual task,
or the team's perception of time. An example of task phases in case of software development
teams are technical analysis, system design, implementation, and handoff [Davis 19841).
Studies on perception of time have shown that teams wait until the midpoint before the
deadline to "save up" changes posed by the external stakeholders [Garsick 19891, or teams
increase their work pace as deadlines near [Waller 20021 [Lim 19941).
A theory that attempts to explain the effect of exogenous pacers is entrainment [Ancona
and Chong 19961, which is defined as the adjustment of the pace or cycle of an activity to
match or synchronize with that of another activity. In this view, team's endogenous cycles
are "captured" by an exogenous pacer, or pulled to have same phase, periodicity, or
magnitude. In addition to the predictable change cycles of the organization (e.g. fiscal year
or product development cycles,) unpredictable external shocks (change in competition,
market, supplier, technology) can also affect organization's temporal response, with a
cascading effect on the pacing of the teams within the organization. Studying 5 software
development teams in the same organization in a turbulent period, Ancona and Waller
[2007] found a "dance of entrainment": the mode by which teams seemed to follow multiple
punctuation models simultaneously, affected by both of these endogenous and exogenous
pacers. Dominant pacers were external, namely project review and budgeting cycle, while
pacing evidently changed according to project phases, midpoints, deadlines and unpredicted
"jolts." The negative side of this combined entrainment to temporal rhythms was high level
of stress associated with frantic, highly variable work schedules to meet multiple deadlines.
On the positive side, the cross-level temporal coordination was achieved so that each team
could stop work at the same time, top management could assess projects simultaneously,
and teams could exchange ideas and personnel.
The experiment in this study was designed so that the teams wouldl have a couple of
separate tasks, each of which has its own exogenous rhythm. The analysis in Chapter 6 will
examine how teams entrain to this temporal rhythm, in conjunction with the development of
internal structures and behavioral patterns that would be characterized by learning.
Equilibrium and disequilibrium period
In organizational contexts, some of the exogenous pacers of the teams are established
and stable practices (e.g. budget cycle, product development phases), while others are
unexpected, sometimes even disruptive (e.g. change in technology or regulation). Teams
inevitably entrain to the way the organization responds to such changes. Strategic
management and organizational change literature provides a variety of perspectives on
models of organizational response to the environment. The underlying view is that
management mediates the interaction between the firm and its environment [Astley 19831.
One example of such mediation process is assessing strategic issues according to urgency
and feasibility, and then creating momentum for change considering organizational
resources [Dutton 19871. Meyer [1990] argued that organizational response to discontinuous
change in the environment can be adaptation, metamorphosis, evolution and revolution,
depending on the primary mode of change (continuous or discontinuous) and the primary
level at which change occurs (organization or industry). However, it seems that such
"rational" responses do not always take place - history demonstrates that long term
prosperity of a firm is exceptionally rare (e.g. GE is the only company listed in the Dow
Jones Industrial Average that was also included in the list in 1896). Many organizations
have failed to cope with environmental changes and declined, as Clayton Christensen [19971
asserted with countless cases describing "disruptive innovations."
Along this line, punctuated equilibrium model of organizational transformation [Miller
19801 [Tushman 1994] depicts organizations as evolving through relatively long periods of
stability (equilibrium periods) in their basic patterns of activity, which are punctuated by
relatively short bursts of fundamental change (revolutionary periods). In this model,
revolutionary periods provide critical pacing, substantively disrupting established activity
patterns and installing the basis for new equilibrium periods. Such revolutionary periods
are difficult to sustain, as Schein [1993a] pointed out, human systems seek homeostasis and
equilibrium, preferring a predictable stable world.
Distress of "adaptive challenge"
Ronald Heifetz, researching and teaching leadership required in such a disequilibrium
period, coined the term adaptive challenge - a situation in which "our deeply held beliefs are
challenged, the value that made us successful become less relevant, and legitimate yet
competing perspectives emerge [Heifetz 1997]." When a team, an organization or a society is
facing an adaptive challenge, there is no easy answer to the problem since the environment
surrounding it has changed and the social system has never faced the similar problems,
while in case of technical challenge - as distinct from adaptive challenge - existing
knowledge can be applied to approach the problem and experts can provide a solution. Using
an analogy of doctor-patient relationship, Heifetz [1994] describes a case in which a doctor
has to mobilize a patient for an adaptive work to change the habits of a lifetime (stop
smoking, improve his diet, get some exercise), although the patient might expect the doctor
to provide technical fix (medical treatment) that does not require painful adjustment on the
patient's side. In cases of an organization as well as a patient, such challenges take learning
- solutions to adaptive challenges reside not in the executive suite but in the collective
intelligence of employees at all levels, who need to use one another as resources, often across
boundaries, and learn their way to those solutions [Heifetz 1997].
However, adaptive challenge is distressing for the people going through it, because they
need to take on new roles, new relationships, new values, new behaviors, and new
approaches to work through, the process that involves substantial sacrifices -
reconstructing the loyalties they hold, leaving behind the competencies they feel proud of,
and giving up the investment they have made [Heifetz 2002]. Janis and Mann [1977]
conducted an early psychological research about difficult decision-making during a
disequilibrium period in social systems. They proposed conflict theory of decision making,
arguing that stress arises from concerns about the severe personal, material and social
losses that might be incurred following a decision, irrespective of the chosen alternative.
According to them, several coping patterns for dealing with decisional conflict include: (1)
unconflicted adherence, i.e. the complacent continuation of the current strategy; (2)
unconflicted change, i.e. uncritical adoption of a new strategy; (3) defensive avoidance, i.e.
an attempt to escape from decisional conflict through a variety of means; (4) hyper-vigilance,
i.e. panic; and (5) vigilance, i.e. sound and rational decision making. When faced with
unacceptably high levels of decisional conflict and stress, information processing by the
decision makers can be impaired in one of two ways: hyper-bigilance, and defensive
avoidance.
More recently, Hodgkinson and Write [2002], based on a case study of their own
unsuccessful consulting intervention to promote organizational learning at a media
company, described how their client responded to the distress of an adaptive challenge. The
organization was facing a highly uncertain future, with real possibilities that its current
offerings might be displaced by foreseeable changes of firms in the wider industry in which
it operated. Asked by the CEO for consultation, they applied scenario planning [Wack
1985a] [Wack 1985b] through process consultation [Schein 19871 [Schein 1988] - both
well-studied methods for organizational learning on systems thinking. The research
revealed marked differences in interpretation among the interviewed managers concerning
the nature and role of their organization and its current strategic priorities and competitive
position, together with conflicting assessments regarding its core competences and future
prospects [Hodgkinson and Write 2002]. Despite their facilitation approach to build a
consensus, the climate gradually changed from "cautious optimism" to "open skepticism,"
giving rise to a variety of reactions as a means of coping with the unacceptably high levels of
decisional stress, including bolstering commitment to the current, failing strategy,
procrastination, and shifting responsibility for the continuing adherence to the current
strategy to another key stakeholder group within the organization. They concluded that "the
primary reason why our process intervention failed is that the participants adopted a series
of defensive avoidance strategies, amplified by a series of psychodynamic processes initiated
by the CEO [Hodgkinson and Write 2002]."
Work avoidance and "productive range of distress"
Heifetz [1994] named these defensive patterns work avoidance mechanisms, pointing
out that a social system facing an adaptive challenge attempts to restore equilibrium by
deploying collective reactions to either distract people's attention from the distress, or
displace the responsibilities for the painful adaptation to someone else. Such mechanisms
include denial of the problems, attack against the person representing the distressing
perspective (marginalization, neutralization, silencing, scapegoating, and assassination),
diversion, seduction, and so on [Heifetz 1994] [Heifetz 20021.
Even though the distress of an adaptive challenge can cause unproductive work
avoidance, Heifetz [20021 argues, a certain level of distress is still needed for learning to
take place and progress to be made. Level of distress, or the "heat," needs to be high enough
so that people deal with the real threats and realize the need for change. The heat should
not, however, be higher than a certain limit at which people rigidly defend themselves, lose
control, or avoid the work. People cannot learn new ways when they are overwhelmed, but
eliminating stress altogether removes the impetus for doing adaptive work. Between these
threshold and limit is what Heifetz calls "productive range of distress."
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FIGURE 4: ADAPTIVE CHALLENGE AND THE RESPONSE OF A SOCIAL SYSTEM
Source: Heifetz, R. A. and Linsky, M. Leadership on the Line: Staying Alive through the
Dangers ofLeading. Boston, MA: Harvard Business School Press, 2002, pp. 10 8
Internal responses
When facing an adaptive challenge, one of a team's internal responses to an external
threat is pacing - determining the pace at which the team proceeds on the adaptive work,
such as tackling challenges, making decisions, experimenting with new ways of working,
choosing what to conserve and what to discard to thrive through the distress. While teams'
endogenous pacers tend to "entrain" to exogenous pacers [Ancona and Chong 1996], taking
on all the challenges posed by the environment at once can easily raise the level of
disequilibrium far above the tolerable limit, threaten and overwhelm the team members,
and trigger work avoidance mechanisms. Desirable pacing of the work would keep the level
of disequilibrium within the productive range [Heifetz 2002].
Confiict is another natural response to an adaptive challenge. As the level of distress
rises and people are challenged to reflect on their own beliefs and habits, conflicting
perspectives, which remained under the surface during an equilibrium period, begin to
emerge. Heifetz [1997] proposes an idea of using a conflict as a clue to identify the
underlying nature of the challenge, citing an example of transformation of British Airways,
led by the CEO Colin Marshall: "Marshall and his team saw conflicts as clues - symptoms of
adaptive challenges. The way conflicts across functions were being expressed were mere
surface phenomena; the underlying conflicts had to be diagnosed. Disputes over seemingly
technical issues such as procedures, schedules, and lines of authority were in fact proxies for
underlying conflicts about values and norms...a leader helps expose conflict, viewing it as
the engine of creativity and learning." Questions that were raised during the adaptive work
included: whose values, beliefs, attitudes, or behaviors would have to change in order for
progress to take place? What shifts in priorities, resources, and power were necessary? What
sacrifices would have to be made and by whom [Heifetz 19971?
Several researchers, practitioners and educators have proposed to use conflict to
promote learning, arguing that the diversity in experiences, assumptions, values, beliefs,
and habits that different people within the organization bring to their work is valuable
because innovation and learning are the products of differences [Heifetz 19971. Robert
Kegan, a developmental psychologist, suggests to "focus on ways to let the conflictual
relationship transform the parties rather than on the parties resolving the conflict' [Kegan
19941. Mark Gerzon, a professional mediator, advocates combining several practices such as
integral vision, systems thinking and dialogue to "transform conflict from a force that can be
destructive and divisive into one that is healing and connecting...into a positive force for
achieving our larger purposes [Gerzon 2006]".
2.5 CONCLUSION
In this study, internal and external difficulties (team diversity and disruptive shift in
task context) were intended to pose a series of adaptive challenges. As diversity research
indicates, teams would have to develop its own norms or cultures, and enabling structures
and processes to mitigate potentially negative consequences of diversity. Several elements
that were introduced in this section - the teams' perception of the challenges, emergence of
internal structures in response to the external threats, pacing of tasks, cohesion as enabler
or disabler of conflict and creativity, the way the teams surface or avoid the conflicts - will
be a major focus of the analysis.

CHAPTER 3
THEORIES ON LEADERSHIP EDUCATION
"The history of the world is but the biography of great men."
- Thomas Carlyle (1843) -
"Heroes - that's a lie and invention, there are simply people, people and nothing else."
- Leo Tolstoy (1869) -
We now turn to another aspect of the purpose of the study, leadership education
through STeLA Leadership Forum. The instructional design of the program is intended to
be grounded in the rich body of knowledge of leadership and leadership development, which
have sometimes involved controversial arguments - let alone classical proposition that "a
leader is born but not made," as opposed to "leadership cannot be taught but it can be
learned [Bower 19971," or "leadership can be taught [Heifetz, in Parks 2005)."
Since the notion of leadership often seems ambiguous even to those who research or
practice it, this chapter first reviews the evolution of theories of leadership and leadership
development during the past decades divided into several periods, each of which can be
characterized by a particular paradigm to understand the phenomenon of leadership. Then
the following section discusses a certain aspects of leadership development practices that
would guide the design of the STeLA Leadership Forum 2007. We will see that many aspects
of the team phenomenon described in the previous chapter can be affected by the exercise of
leadership, thus leadership will be a useful lens to address the primary research question of
this study regarding team learning processes.
3.1 EVOLVING PARADIGMS ON LEADERSHIP
While the topic of leadership has attracted considerable attention for a long time, there
seems to be no clear consensus among management scholars about what exactly leadership
is - Stogdill, having examined more than 3,000 studies on leadership, noted that "there are
almost as many different definitions of leadership as there are people who have tried to
define it [in Bass 1990]."
More recent efforts to review the past work on the topic over the past decades, however,
show at least some commonalities in the way they frame leadership research paradigms: to
name a few examples, "trait, behavioral, contingency, and transformational [Maurik 2001],"
"trait, behavior, power-influence, situational, and integrative [Yukl 2002]," "trait/attributes,
information processing, situational/contingency, and transformational [Antonakis 2004]."
Tracing these lines of research seems to indicate that the unit ofanalysis to understand the
phenomenon of leadership has evolved from 1) personal, 2) interpersonal, to 3) systemic
level, as the understanding in the complexities of the phenomenon has deepened, and
thinking progressed along with the other related disciplines such as psychology, sociology,
organizational studies and so on. The evolution of leadership research also seems to reflect
the changes in the environments in which organizations operate, responding to practical
demands to cope with such changes. This section reviews past leadership research according
to these three units of analysis, and then building on them, two particular aspects of
leadership that the study closely examines.
Leadership at an individual level
Systematic research concerned with leadership first focused on the search for
individual characteristics that universally differentiate leaders from non-leaders. Such
research, attempting to establish correlation between certain traits and measures of
leadership effectiveness, was mostly published between 1930 and 1950, declined since it was
atheoretical and major findings were seldom replicated in multiple studies, and then
re-emerged in the early 1970's with some theoretical and empirical supports [House 19971.
One example of recently summarized lists of leadership traits include: physical vitality and
stamina, intelligence and action-oriented judgment, eagerness to accept responsibility, task
competence, understanding of followers and their needs, skill in dealing with people, need
for achievement, capacity to motivate people, courage and resolution, trustworthiness,
decisiveness, self-confidence, assertiveness, adaptability and flexibility [Gardner 19891.
Along this line, Abraham Zaleznik [19771 made an influential conceptual distinction
between leaders and managers. The difference, he argued, lies in the conception they deeply
hold on chaos and order, nature of work and attitude to goals. Manager embrace process,
seek stability and control, and instinctively try to resolve problems quickly, sometimes
before they fully understand the problem's significance, while leaders in contrast tolerate
chaos and lack of structure and are willing to delay closure in order to understand the issues
more fully. Leaders have much more in common with artists and scientists. Citing from The
Varieties of Religious Experience [James 19021, he attributed the difference to senses of self.
For those with "once-born" personality type, which managers tend to have, adjustments to
life have been straightforward and lives have been more or less a peaceful flow since birth.
For them, sense of self as a guide to conduct and attitude derives from feeling or being at
home and in harmony with one's environment. On the other hand, for "twice-born"
personality type that leaders tend to have, lives are marked by continual struggle to attain
some sense of order. Unlike once-borns, they cannot take things granted. Sense of self
derives from a feeling of profound separateness. Managers' sense of self-worth is centered
around sense of belonging, enhanced by perpetuating and strengthening existing
institutions, while leaders may work in organizations but never belong to them - sense of
who he or she is does not depend on memberships, work roles, or other social indicators of
identity [Zaleznik 19771.
Trait paradigm offers little to the practice of leadership development, as House [19971
pointed out in his review on leadership theories that "a natural implication of trait approach
is the notion that leaders are born, not made." Zaleznik [19771 also associated senses of self
to early family experience such as traumas of separating from parents, while he
interestingly emphasized that development patterns beyond childhood involves selective
influence of teachers or apprenticeship, which would later attract much attention as
mentorship in leadership development.
Following the trait approach, there ensued a period during which leaders were studied
either by observing their behaviors in laboratory settings or by asking individuals in field
settings to describe the behaviors of individuals in positions of authority, and relating these
descriptions to various criteria of leadership effectiveness House 1997]. In this behavioral
approach, research groups at Ohio State University [Stogdill and Coons 19571 and
University of Michigan [Kahn and Katz 1953] identified two broad classes of leader
behaviors - task-oriented behaviors (pursue achievement of concrete objectives) and
relationship-oriented behaviors (care followers' needs, interests, problems, development).
Performance-Maintenance (PM) Theory [Misumi 19451 also presents similar characteristic
behaviors and suggests that having both is most effective. Several major concepts of "styles"
emerged (e.g. participative or people-centric leadership as opposed to directive leadership,
Theory X and Theory Y [McGregor 19601 in management).
The behavioral approach seems still prevalent in popular books (e.g. "servant
leadership [Greenleaf 2002]"), and it did influence management training programs since
behaviors, as distinct from personal traits, can be acquired. In academic research, however,
this approach hit the wall - like trait research, behavioral research was largely inductive
and lacked theoretical orientation, plagued by limitations of measurement, and produced
inconsistent results regarding what behaviors can explain effective leadership [House 1997].
Importantly, the initial guiding assumption of the behavioral research was "context-free" - a
belief that there are some universally effective leader behaviors, with little attention paid to
the specific role demand of leaders, the context in which they functioned, or differences in
dispositions of leaders and followers.
Leadership at an interpersonal level
Attempts have been made by researchers since late 1960's to reconcile seemingly
contradictory findings from behavioral approach, hypothesizing that the effective leadership
style varies according to the situation, with particular emphasis on the social exchange and
interpersonal dynamics between a leader and a follower. The unit of the analysis expanded
from a leader as an individual to leader-follower interactions, differentiating the types of
follower's demands and the qualities of the relationship between a leader and a follower.
Contingency approach was initiated by Fiedler [19671 who argued that effectiveness
depends on two interacting factors: leadership style and the degree to which the situation
gives the leader control and influence. Propositions drawn from the theory testing included:
if leaders are liked and respected they are more likely to have the support of others
(leader-follower relationship); if the task is clearly spelled out as to goals, methods and
standard of performance then it is more likely that leaders will be able to exert influence
(the structure of the task); if an organization or group confers power on the leader for the
purpose of getting the job done, then this may well increase the influence of the leader
(positon power) [Fiedler and Garcia 19871. Life cycle theory [Hersey and Blanchard 1982] is
another example along contingency approach, idefining four leadership styles (telling,
selling, participating, delegating), each appropriate for situations determined by
subordinates' "maturity level" - the degree to which followers are ready and willing to tackle
the task." Skill/Will matrix is perhaps one of most commonly used management frameworks
derived from this line of theories.
In parallel, research with a stronger emphasis on followers side also advanced,
examining the perception held by subordinates of the leader, and the role of these
perceptions and cognitions in legitimizing the leader's attempts at social influence (e.g.
leader legitimacy framework [Hollander 1964], implicit leadership theory [Lord et al. 19781,
leader categorization theory [Cronshaw and Lord 19871). Along this information processing
approach, Lord and Maher [1991] defined leadership as "the process of being perceived by
others as a leader." Referring to social psychological theories such as categorization and
attribution, they explained the processes in which leadership perceptions are formed
through social interactions into hierarchically organized cognitive categories each of which
representing a prototype, which in turn provides a framework for the evaluation of leaders'
future behavior as well as performance. Notably, the theoretical perspectives of leadership
perception suggested that different prototypes might exist in different cultural or
organizational contexts, therefore raised the possibilities of cross-examining them (e.g.
[House et al. 20041)
A major paradigm shift occurred in mid 1970's, when a series of research, represented
by Burns [19781 and Bass [1985], made a distinction between transactional leaders (those
who "approach their followers with an eye to trading one thing to another") and
transformational leaders (visionary leaders who seek to appeal to their followers "better
nature and move them toward higher and more universal needs and purposes [Bolman and
Deal 19971"). While emphasizing the cognitions of the followers as information processing
approach did, this transformational approach departs from the previous approaches in that
leaders, instead of gaining influence or power by meeting the needs of the subordinates,
elevates followers to a higher moral level.
According to House [1997], transformational leadership theory and several concepts
proposed around the time (e.g. charismatic leadership [House 1977], visionary leadership
[Bennis and Nanus, 19851) have several commonalities: "first, they all attempt to explain
how leaders are able to lead organizations to attain outstanding accomplishments such as
the founding and growing of successful entrepreneurial firms, corporate turnaround in the
face of overwhelming competition,, military victories in the face of superior forces, and
leadership of successful social reform for independence from colonial rule or political
tyranny. Second, the theories of this paradigm are able to achieve extraordinary levels of
follower motivation, admiration, respect, trust, commitment, dedication, loyalty, and
performance. Third, they stress symbolic and emotionally appealing leader behaviors, such
as visionary, frame alignment, empowering, role modeling, image building, exceptional,
risk-taking, and supportive behaviors, as well as cognitively oriented behavior, such as
adapting, showing, versatility and environmental sensitivity, and intellectual stimulation.
Finally, the leader effects specified in these theories include follower self-esteem, motive
arousal and emotions, and identification with the leader's vision, values, and the collective,
as well as the traditional dependent variables of earlier leadership theories: follower
satisfaction and performance [House 1997]."
These concepts added substantial contribution to leadership development practices
targeted at training primarily intrapersonal skills and abilities such as self-awareness,
self-regulation, and self-motivation [Barling et al. 19961 [Neck and Manz 1996] [Stewart et
al. 1996] [Skarlicki and Latham 1997] [McCauley 20001. They also influenced the
development of assessment, measurement tools and concepts about interpersonal skills and
qualities (e.g. MBTI [Myers and McCaulley 1985], MLQ [Bass and Avolio 1989] and EQ
[Goleman 19951). However, the approaches at an interpersonal level still suffer some
limitation in its scope - they are concerned with the relationship between leaders and their
immediate followers, and largely ignore the relationship between leaders and superiors,
external constituencies, or peers [House 1997]. Furthermore, these approach focus only on
direct influence between the leader and the followers, while executive-level leaders provide
system-wide direction and influence, and in many cases never meet all of the followers they
influence [Zaccaro 2001]. They did not take multilevel approach to leadership, assuming
accordingly that the processes of leadership were similar at lower and higher organizational
levels [Zaccaro and Horn 2003]. While transformative approach provides suggestive and
inspirational materials to readers as the practitioners, it was disconnected from specific
leadership problems - "various contextual factors such as environment, organization,
technology and structure operating within a traditional interpretation of a systems
framework, are important if we are really to understand leadership [Osborn et al. 2002]."
Leadership at a systemic level
Leadership research after transformational approach seems to have diversified to a
variety of directions, but one major underlying orientation is the expansion of the unit of
analysis from leader-follower interactions to broader organizational or more macro contexts
as a social system in which a leader operates. Several dimensions have been added to
studies of leadership phenomenon - one is the distributed, shared aspect of leadership or
multilevel approach. A group of researchers at MIT has long advocated this perspective -
"leadership is not solely the purview of the CEO, but can permeate all levels of the firm
[Senge 19961," "though one person may often get all the credit, leadership in today's' complex,
changing environments is the result of many people working together to make things
happen [Malone 1997]." Marvin Bower [19971, former managing director of McKinsey and
"the father of modern consulting1," proposed a leadership model that "replaces hierarchy
with a network of leaders and leadership group placed strategically throughout a company."
Peter Drucker [19991 asserted, "in a guerrilla war, every man is an executive."
While some researchers actually went the other direction to suggest leadership is
unimportant [Pfeffer 19771 or that organizations can be viewed without considering
individuals and human agency [Hannan and Freeman 1977], practical and effective
application of the distributed leadership model is well documented, for example, about GE
[Elderkin and Bartlett 1993] and Microsoft [Schlender 1995].
Broader range of explanatory variables have been further introduced, in addition to
traditional characteristics and behaviors of the leaders and followers as key sets of variables.
Theorists have expanded the list of variables to reflect more macro and systems level
processes - such as organizational life cycles [Baliga and Hunt 19881 [Hunt et al. 19881,
organizational hierarchy [Hunt 1991] [Jacobs and Jaques 19871 [Zaccaro 2001], and
organizational culture [Trice and Beyer 19931 [Schein 1992].
Along this line, Osborn, Hunt and Jauch [20021 defined four contexts as embedding the
practice of leadership: stability, crisis, dynamic equilibrium, and edge of chaos. In stable
context, the conditions within the unit or organization and outside its boundaries are
relatively static. In this context leadership at the lowest organizational levels operates
mostly under middle and upper managers providing the structures, processes and direction
for influence. Crisis contexts represent dynamic departure from prior practice and sudden
1 According to Harvard Business School, Great American Business Leaders, available from
(http://www.hbs.edu/leadership/databaselleaders/87/), accessed on January 11, 2008
threats to high priority goals with little or no response time. Such contexts typify the
environment for middle-level managers, who occupy a unique two-way perspectives between
the wide indirect influence of senior leader and the direct interpersonal influence of lower
level leaders. Their task is to translate the often shifting priorities of executives to
immediate and short-term goals and actions, while senior leaders should provide emotional
support and vision to survive the crisis. In dynamic equilibrium context, the demands,
constraints and choices are ambiguous and multifaceted, requiring an incremental
realignment of an organization with its embedding environment. Such contexts require
executive leadership providing long-term direction and strategic change (e.g. "strategic
leadership [Hambrick et al. 1998]").
Osborn argues that many firms in so called high- tech industry operate in the 4th, edge
of chaos context. In this context organizations confront dynamism, nonlinearity, and
unpredictability. The context is not so disruptive that organisms cannot survive (as in chaos),
but it does not permit firms to linger or seek even a dynamic equilibrium. Osborn, Referring
to volatility concepts in complexity theory [Kauffman 1993], describes the challenge:
"(organizatons) must often move to a different 'fitness' landscape or suffer the consequences.
Fitness, not goals or strategic accomplishments, becomes the criterion of interest. In this
context, systems do not evolve to merely adjust to isolated changes. The systems are
involved in moving the systems they deal with and themselves into uncharted new territory
that may threaten their individual existence but increase the general level of 'fitness' and
survival for those making the transitions. They go where no one envisions or plans, not
always because individuals want to but because they must and the definition of fitness is
outside the control of the system [Osborn et al. 2002]." This context calls for leadership not
at a particular level of the organization but in a collective, networked manner.
Leadership as social process and network
In systemic approach to leadership, an emerging paradigm is the view on leadership as
not skills or capabilities but network of relationships and processes. Barker [1997] argued
that leadership scholars had long neglected the dynamic and reciprocal aspects of leadership
that Burns [1978] pointed out when introducing transformational leadership, defining
leadership as "the reciprocal process of mobilizing, by persons with certain motives and
values, various economic, political, and other resources, in a context of competition and
conflict, in order to realize goals indispensably or mutually held by both leaders and
followers." Barker [19971 emphasized the political aspect of such interaction, including
mutual influencing, bargaining, coalition building, parochial attitudes, conflict over scarce
resources and competition for limited control. Rost [19931 defined leadership as "an
influence relationship among leaders and their collaborators who intend real changes that
reflect their mutual purposes" - intentionally not using the word "followers" because
everyone is involved in the same relationship. Gemmill and Oakley [1992] pointed out the
experimenting and learning process involved, defining leadership as "a social process... of
dynamic collaboration, where individuals and organization members authorize themselves
and others to interact in ways that experiment with new forms of intellectual and social
meaning." Wenger and Snyder [2002] describe leadership as a process of encouraging
people's participation to communities of practice to create knowledge and develop talents.
Brass and Krackhardt [19991 pointed out that one's position in the social network structure
of task performing group is powerful predictor of perception of leadership. In this line of
thought, essentially, leadership is conceptualized as an effect rather than a cause [Drath
1998].
Underlying this view is the social capital perspective [Burt 1992] [Coleman 19881 - in
contrast to human capital (traits, characteristics, behaviors, styles), social capital refers to
relationships with other actors, and the accompanying access to information, resources,
opportunities, and control. Therefore leadership involves development and maintenance of
interpersonal ties up and across individual position holders within and outside the system
[Osborn and Strickstein 1985], and identifying, locating, and organizing the necessary
competencies across organizational and international boundaries [Brass and Karckhardt
1999].
Such "network leadership" can be observed at all levels of organizational hierarchies,
and relative importance of social capital for leadership effectiveness at each level varies
according to the contexts. Osborn [2002], introducing the four contexts cited above (stable,
crisis, dynamic equilibrium, and edge of chaos), argues that in stable context, learning by
doing at the bottom level of the organization is particularly relevant, and "focus on network
leadership at the top would probably be a waste of time." In crisis context, vertical linkage
across the organizational hierarchy can be critical, as shown by Hunt and Ropo [1998] that
there are dialogues up, down and across the organization as to what are the really important
aspects of a crisis. In dynamic equilibrium context, while the existence of clear corporate
strategy plays a critical role for incremental adjustment to the environment, strategy
formulation process and flexibility of the strategies depends on the flow of information
within the organization, therefore is embedded in the network structure among the senior
executives across functional areas. In edge of chaos context, characterized by bounded
instability and nonlinear feedback loops, strategy alternation may be triggered at any levels
of the organization. Inertial force for maintaining an established strategy tend to collide
with the desire of the lower level executives to increase the fitness of their subsystems by
adjusting to the environment, and "the focus of leadership should be on how to encourage
the emergence of distributed intelligence." Network ties to external stakeholders (e.g.
interorganizational network promoting innovation [Ahuja 20001) and "network diversity"
are of particular importance [Osborn et al. 20021.
Social capital perspectives on leadership have proposed an alternative approach to
leadership development, since such views greatly diminishes the importance of individual
abilities and characteristics. Leadership is an emergent property of effective systems design
[Salancik et al. 19751, part of which is building social capital - networked relationships
among individuals that enhance cooperation and resource exchange in creating
organizational value [Bouty 20001 [Tsai 1998], based upon commitments in the form of
mutual obligation, which are supported by reciprocated trust and respet [Brower et al. 2000].
Emphasis has been on building and using interpersonal competence, including social
awareness (e.g. empathy, service orientation, developing others) and social skills (e.g.
collaboration and cooperation, building bonds, conflict management) [McCauley 2000].
Leadership as an intervention to mobilize learning
Along with the social capital perspective, another major paradigm shift in systemic
approach to leadership concerns uncertainty and ambiguity facing the system - the classical
leadership theories assumed that the leader has a vision, and influence the followers to
align their behaviors to achieve the leader's vision (e.g. "successful leaders and managers
must use power - to influence others, to monitor results, and to sanction performance
[Winter 1994].") But what if the context is uncertain and the leader cannot come up with
such a "vision?" What if the organization or the society faces an unknown problem,
competing values and priorities emerge, and no one can tell who is right? As Drucker [in
Harris 1993] suggested, leaders "have to learn to (lead) in situations where (they) don't have
command authority, where (they) are neither controlled nor controlling."
Katzenbach and Smith [1992] pointed out that leadership has traditionally been
synonymous with authority, and authority has traditionally been understood as the ability
to command others, control subordinates, and make all the truly important decisions.
Heifetz [19941 sees authority as social contract, resulting from authorization, in which those
who authorize confer the power in expectation that those who are authorized, using the
power, will deliver services as promised. Social functions of authority include giving
direction, providing protection, and maintaining order (orientation, conflict resolution and
norms). If the organization or society faces a "technical" problem (as distinct from "adaptive,"
as described in Chapter 2), he argued, the solution to the problem is known, the authority
figure can answer the expectations, and equilibrium will be restored. Adaptive challenges,
in contrast, call for leadership but not authority.
Heifetz defined leadership as action to mobilize adaptive work. One can exercise
leadership irrespective of positions with or without formal authority. Authority can be an
advantage when exercising leadership through command on attention ("attention is
currency for leadership"), but at the same time it is a constraint in a form of pressure to give
in to demands - mobilizing adaptive work entails betraying people's expectations for a
solution, giving the responsibility for learning and adaptation back to the people, therefore
disturbing their desire to restore equilibrium. As described in Chapter 2, betraying such
expectations entails personal risks of being silenced, marginalized or assassinated. On the
other hand, advantages of leadership without formal authority, which authority figures
cannot enjoy, include focus on a single issue, frontline information, latitude for creative
deviance - although informal authority, through establishing credibility (or "leadership
perception"), might be necessary [Heifetz 1994]. The difference between authority functions
facing technical problems and leadership facing adaptive challenge is summarized in the
figure below.
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This view on leadership emphasizes an individuals' intervention to social systems in
such a way that social capital is built and learning takes place. When a social system faces
an adaptive challenge, "resolving problems requires getting the factions with competing
problem definitions to incorporate one another's perspectives and evidence, as well as
changing the attitude and habits of those factions [Heifetz et al. 19891." Heifetz also argues
that the personal risks of being removed from the system, which exercising leadership and
making disturbing interventions inherently entails, are salient but have not gained enough
attention. Prescriptive suggestions to mitigate such risks that Heifetz [2002][19971 has
made range from systemic, interpersonal to personal level (e.g. "get on the balcony"
"orchestrate conflict" "regulate the level of distress" "manage disciplined attention" "ripen
the issue" "give the work back" at systemic, "use partnership" "keep opposition close"
"protect leadership voices from below" "hold steady" at interpersonal, "manage your hungers"
"anchor yourself' at personal level).
3.2 LEADERSHIP EDUCATION
The evolution of leadership theories, especially the recent emergence of social system
perspectives including social capital and macro or organizational contexts, indicates that
leadership development can be better achieved if the development program is situated in the
specific contexts where those who learn leadership intend to actually exercise leadership (e.g.
workplace). This also corresponds with situated theories of learning - all the learning is
contextual, embedded in social or physical environment, where practices are acquired
through participation in communities [Lave and Wenger 1991]. Today's leadership
development is practiced mostly based on this perspective. At the same time, as discussed
later, there are certain objectives that workplace training is not well positioned to achieve.
This section reviews current practices of leadership development in workplace and
leadership education in classroom, both of which provide basis for the program design to
approach the educational purpose of the study.
Leadership training in work context
Peter Senge asserted, "leadership has to do with how people are. You don't teach people
a different way of being, you create conditions so they can discover where the natural
leadership comes from [in Sherman 1995]." Numerous companies have taken
institutionalized approach to implement such learning environments - for example,
"PepsiCo, Royal Dutch Shell, Johnson& Johnson, and General Electric have created their
own leadership development systems. One of the first steps taken by many forward-thinking
organizations is to identify their corporate culture and build their leadership development
system around it [Bassi et al. 1998]." The term leadership development, in its most common
use, seems to refer to a set of practices to train particular skills and abilities mostly for
low-to-middle level employees in the organizations.
Such practices within companies are occurring in the context of ongoing work
initiatives that are tied to strategic business imperatives [Dotlich and Noel 19981, by helping
people learn from their work rather than taking them away from their work to learn
[Moxley et al. 19981. The method most commonly deployed is action learning - a set of
organizational development practices in which important real-time organizational problems
are tackled with three objectives: 1) delivering measurable organizational results, 2)
communicating learnings specific to a particular context, and 3) developing more general
leadership skills and capabilities [Palus and Horth 20041. Effective action learning may
range from tacit, unfacilitated learning at work to focused and high-impact learning projects
to transformations of people and organizations [Marsick 2002].
Challenging job assignment is another commonly used method. McCauley, Eastman
and Ohlott [19951 identified several job components that act as developmental work
experience: gaining new functional responsibilities (transitions), having greater
responsibility for creating and/or implementing change (creating change), being given
assignments that have significant consequences for the organization (high responsibility),
placing manager in new positions in which they have to create or cultivate new kinds of
relationships and forms of social influence (nonauthority relationships), and placing the
manager in charge of adversarial crises, or failing situations (obstacles). The level of
organizational involvement in making job assignments part of their leadership development
process also ranges from simply providing people with information about developmental
opportunities in their current job to a systematic program for job rotation [Ohlott 2002].
Referring to the development of cognitive capacity of the employees, Lewis and Jacobs
[1992] point out the effects of these challenging experiences: "slow and progressive changes
in the way a person constructs experience occur not primarily as a result of being taught
better ways of making sense of the world, but, instead, in response to directly experiencing
the limitations of one's current way of making sense of experience." Day [2000] argued that
mentoring and coaching in this process can provide the world-view that the budding leaders
are striving for. Development of mentoring skills and permeation of informal mentoring also
builds mutual trust, respect and commitment, resulting in greater social capital [Day 2000].
Therefore "the heart of managerial development....should be the planned assignment of
high-potential leaders and managers to successively more challenging work roles where a
mentor is present who can help the individual better understand the new, more complicated
world in which the new manager must now operate [Lewis and Jacobs]." Development of
company-specific leadership competency model and use of 360-degree feedback is also
common, for development planning, follow-up activities and deepening self-awareness about
the impact of one's behavior on others [Chappelow 2004].
Combination of action learning, job assignment, mentoring, coaching and 360-degree
feedback does provide a basic format that can be applied to a leadership workshop such as
STeLA Leadership Forum 2007 in its program design: e.g. team-based project, exposure to
intentionally challenging tasks, assigned mentor/coach who facilitate mutual feedback
among the team members. It is expected that such structure helps the participants increase
self- and social-awareness and build social capital. However, the educational purpose of the
program cannot achieved simply by skill training - as further discussed below, personal
development and growth should come from qualitatively different experiences.
Leadership education in classroom
Some researchers argue that the view of leadership as a set of definable and learnable
skills is inappropriate since it does not distinguish leadership from management (e.g.
[Zaleznik 1977] [Barker 19971). Rost [1991] criticized such a view as overly rationalistic,
goal-oriented, utilitarian, and materialistic in character. Barker [19971 asserted that
"managerial training may focus upon the skills needed to solve problems, to motivate people,
and to manage organizations to accomplish goals...to give managers ready tools to be used
to minimize uncertainty and to avoid blame for uncoltrollable outcomes. This form of
training can be highly rational, formula oriented, and mechanistic."
Distinguishing education with trainings, Barker argued, "leadership education must be
divorced from expectations of pragmatic applications, even though it will eventually be
applied...The aim of education is to bring basic assumptions, assimilated values, and
predominant behavioral patterns into conscious awareness, and to understand their
influences on decision-making and human behavior [Barker 19971." This awareness of own
binding constraints and blind spots is critical for leadership. As Heifetz points out, one
"easily and unwittingly becomes a prisoner of the system [Heifetz 19971," given the complex
social dynamics that one has to deal with when exercising leadership and mobilizing
adaptive work - often involving conflicts of deeply held beliefs, various constituencies'
dysfunctional reactions to change, and intensive emotional exchanges. Heifetz's teaching the
courses at Harvard therefore largely concerns "freedom, and sense of agency2," aiming at
first getting the students realize, through the direct experiences of intensive classroom
dynamics, how they are under social, cultural, and institutional influences that draw them
to engage in automatic behaviors, as if "billiard balls clash each other on the table" or
"puppets get pushed and pulled by invisible strings." Practicing to respond, but not to react,
students can be equipped with the useful practice of "reflection-in-action [Schein 19831" or
"getting on the balcony [Heifetz 1994]." - discern the reaction patterns of social systems
including oneself, moving back and forth between the field of action ("dance floor") and
reflection ("balcony").
In this view, leadership education necessarily involves students' reflection on their own
values, since exercising leadership can involve challenging the values the organizations or
communities hold and getting people face the reality that might not accommodate the old
values any more - rather than "inspiring" people and aligning their behaviors with the value
2 Personal communication with Ronald Heifetz, 2007
of the "leader" as previous theories assumed. Klenke [19931 suggested that leaders are
developed through increased understanding of the moral obligations of leadership and
acceptance of the responsibilities to serve one's community and society. Wren [19941
acknowledged the role of citizenship as a function of leadership by asserting that leadership
education is increasingly important "to produce citizens capable of confronting and resolving
the complex problems which will face tomorrow's society." In a certain sense leadership
education is about exercising a kind of transformational leadership in that it attempts to
elevate the participants' purposes and assumptions on "why lead."
With the premise that leadership is a process of integrating individual ethics into
community mores, Barker [19971 suggests that "leadership education must concentrate (1)
on existing organizational or social structures and systems and how they have developed, (2)
on the metaphysical assumptions that individuals hold regarding the purpose of life, the
nature of the world, and human nature that both unite us as communities and divides us as
individuals, (3) on the values inherent in the prevailing moral order, (4) on how those values
have developed, (5) on implications of those values for choices of action, and (6) on the ways
in which we can reflect upon our similarities and differences and order our wants and needs
to produce change." Going through such inquiries is often experienced confusing. Klenke
[Klenke 1993] suggests giving the students "the freedom to pursue the ambiguities and
paradoxes inherent in the study of leadership as an art and science." Heifetz asserts the
need to "push the students to their edge of competency, train stomach for ambiguity, and
build the capacity to improvise under uncertainty3 ."
In line with similar educational purpose, Tavistock Institute of Human Relations has
developed its conference method to help the participants learn interpersonal and intergroup
dynamics. "The basic method of providing learning is to construct situations in which the
task given to the members is to study their own behavior as it happens...the method consists
therefore of lowering the barriers to the expression of feeling, both friendly and hostile, of
providing opportunities for a continuous check on one's own feelings, and for comparing
3 Personal communication with Ronald Heifetz, 2007
them with those of others...It means that anxiety of learning is enhanced, and therefore that
the way in which anxiety is generated and controlled become a part of learning
opportunity...Everything that happens in the conference, therefore, whether by design or
accident, is material for study [Rice 19651." Heifetz, building on the ideas developed at
Tavistock, has practiced a pedagogy that uses the classroom and other settings as
"case-in-point" laboratories, in which students present their own leadership failure as cases,
apply a certain analytic framework "using each other as resources" to provide useful
consultation, and concurrently analyze the classroom dynamics to learn from what happens,
which often typifies real-world complexities and conflicts, work avoidance patterns and work
processes of exercise of leadership - quite rich materials given the amount of professional
experiences in public and private sectors (mid-career students are sometimes former
ministers, colonels, mayors, teachers, doctors, CEOs, community organizers), and cultural,
ethnic, religious diversities that the students brings to the classroom [Heifetz et al. 1989]
[Parks 2005].
Zaleznik [1977] once argued that "great teachers take risks. They bet initially on talent
they perceive in younger people. And they risk emotional involvement in working closely
with their juniors. The risks do not always pay off, but the willingness to take them appear
to be absolutely crucial in developing leaders." Heifetz also recognizes the risks of impacting
and misleading the students with loaded terms, causing personal distress during the course
or even beyond. In teaching of leadership in the classroom, as well as in exercise of
leadership in the real world, he argues, use of partners are critical to take corrective action
in the midcourse to mitigate risks and dangers - in classroom, teaching assistants
"interrupt the class to help it reflect on those dysfunctional moments when the instructor
gets drawn into avoiding work...after the class sessions, the teaching assistants debrief the
instructor, describing and interpreting the classroom dynamics that he missed from his
position of authority.. .Teaching assistants lend a hand throughout the semester in helping
those students in distress reflect and learn from the experience [Heifetz et al. 1989]." When
closing the course, he encourages the students to seek exactly the same assistance from the
fellow classmates (as a particular type of social capital) beyond the school years.
In this study, or more specifically in designing STeLA Leadership Forum 2007, the
underlying educational purpose stems from the conception of leadership education reviewed
here. Although the particular pedagogy applied in the forum was not "case-in-point"
considering the general thesis of the forum (leadership for scientists and engineers to work
across the boundaries) and chosen specific topics (globalization/climate change), the roles of
facilitators, and intended dynamics between the facilitators and the participants, were
drawn from the roles of teaching assistants in Heifetz's course. Responsibilities for learning
were on the participants and facilitators were to create an environment for learning.
Facilitators, rather than teaching, were to practice what they preach.
3.3 ENABLING CONDITIONS
Leadership education, as the educational aspect of this study intends to pursue, aims
not at acquisition of particular skills or capabilities but at personal development through
increased awareness of how the world-view of oneself is constructed, when and why it could
be either a resource or limitation to productively work in a group, and what are alternative
actions one might take within the broadened repertoire of exercise of leadership.
Understanding in what such developmental processes involve, and what conditions can
make such processes happen, therefore is crucial to effectively operationalize the program.
Recently, Day and Lance [2004] offered a model of leader change that emphasizes
growth in terms of increases in cognitive, social, and behavioral complexity. Complexity here
refers to the degree of differentiation (increasing specification of concepts held in one's
knowledge of the world) and integration (linking separate concepts through higher order
abstraction), when s/he think, interact with others, and act across organizational problems
[Hooijberg et al. 1997]. They described development as "the purposeful transformation
toward higher levels of differentiation and integration simultaneously," and argued that this
process is continual or cyclical across a leader's career span [Day and Lance]. Zaccaro and
Horn [2003] suggested that leadership development practices, such as challenging work
assignment and mentoring/coaching, can effectively foster leadership growth if assignment
58
or matching takes into consideration the developmental needs according to the learner's
current level of differentiation and integration.
This line of research all builds upon the work of a certain group of development and
cognitive psychologists, represented by Kegan [19941 or can be traced back to Piaget [1952].
The following section reviews the perspectives on learning and development from the work
of Kegan and others, and discusses its implications on leadership education and the
program design for this study.
Developmental perspective
Developmental psychologists view learning as a part of the longer processes for humans
to grow and change over time and enter qualitatively different phases as they grow. This
view might consider cognitive perspectives on learning, as described in Chapter 2, rather
limited - Kegan [1994] argued that transformative learning happens when someone
changes "not just the way he behaves, not just the way he feels, but the way he knows - not
just what he knows but the way he knows." He also pointed out that "none of psychological
approaches ... not the efforts of pioneering social psychologists, not the more recent work of
family therapists or the organizational developmentalists attend to individuals'
development of consciousness. As a result, none of these theorist-practitioners is in a
position to consider the demands their respective curricula make on mental capacity or to
assess a person's readiness to engage their designs."
According to Kegan, one form of transformative learning is movement of things from
Subject to Object. Things that are Subject (e.g. relational issues, personality traits,
assumptions about how the world works, behaviors, emotions) are by definition experienced
as unquestioned, simply a part of the self. They are "those of elements of our knowing or
organizing that we are identified with, tied to, fused with or embedded in [Kegan 1994]." We
cannot see things that are Subject, since they are generally taken for granted, therefore we
cannot name them, reflect upon them, let alone question or modify them. While things that
are Subject have you, on the other hand, you have things that are Object. Things that are
object in our lives are "those elements of our knowing or organizing that we can reflect on,
handle, look at, be responsible for, relate to each other, take control of, internalize,
assimilate, or otherwise operate upon [Kegan 19941."
Kegan's constructive-developmental theory is centered on the idea of five Orders of
mind or developmental stages, each of which speaks of qualitatively different ways of
constructing reality or the way one makes meaning of the world surrounding him - in other
words, complexity of consciousness or to what extent the entire meaning-making system of a
person is moved from Subject to Object. Kegan argues that most of adults are in either 3rd
order or 4th order, with more than half of adults in 3rd order, some adults in 4th and very few
in 5th .
Those in 3rd order (socialized mind) have moved their impulses and desires, which were
Subject to them in the 2nd order, to Object. They have developed the ability to subordinate
their desires to the desires of others - they internalize the feelings and emotions of others,
are guided by other people or institutions that are most important to them, can be
self-reflective about their actions and actions of others, and are devoted to something that's
greater than their own needs. The major limitation of those in 3rd order is that, when there
is a conflict between important others, they feel "torn into two" and cannot find a way to
make a decision. There is no sense of what s/he wants outside of others expectations or
societal roles, therefore "the popular literature will talk about me as lacking self-esteem, or
as a pushover because I want other people to like me [Kegan 1982]." In contrast, those in the
4th order (self-authoring mind) have moved the opinions and desires of others, which they
internalized and which had great control over them when making meaning, to Object. They
have created a self that exists even outside of its relationship to others, and are now able to
examine various rule-systems and opinions and are able to mediate between them [Berger
1999].
Kegan [19941 emphasizes that order of mind has inherently nothing to do with worth of
a person, happiness, satisfaction or morality. Indeed, development often comes with heavy
costs, great sense of loss and mourning - for example when one moves to another
developmental stage and other important people in his/her life are not moving at the same
rate, the loss of who s/he used to be can be experienced by others profound [Bridges 19801,
while as Kegan noted, "it is impossible to stay married for many years to the same person"
since both husband and wife change and grow over time and become a new person. If there
is any reason to try to develop, nevertheless, it's the fit between the Order of mind and the
task each person is required to do. Kegan argues that the constantly changing demand of
modern life may be developmentally inappropriate for many - demand from increasingly
complex society are beyond mental capacity of the majority of adults, which makes many of
us "in over our heads [19941." He asks that "we learn how to support development rather
than blame incapability of adults who are asked for tasks that do not match their
developmental stages, just as we usually do not blame infants for not being able to turn over,
or punish a five-years-old child who has not mastered abstract thinking [Berger 19991." He
points to the demands made by societies at different points in human history: traditionalism,
modernism, and post-modernism.
Traditional societies tend to live in the same place for long periods of time and tend to
live around people who are very similar. The requirements of traditional society are loyalty
to the group and the ability to put the needs of the group before needs of the self. Groups
have clearly defined leaders that are part of their group, for whom members of the group ask
for the right answers for all kinds of problems. The demands of this society on most of its
members are suited to adults at the 3rd order. In modern era people became more mobile and
societies became larger and diverse. Instead of being committed to small groups, people
living in modern societies are focused on Big Ideas - science, democracy, free market, etc. No
longer tied down to a single place or job, people move around and have more exposure to new
ideas and different kinds of people. With the increase in mobility and diversity, it is less
clear who the group leaders are, and it is less clear what to do when leaders (e.g. religious,
political, business) disagree. Employers begin to demand that people own their work,
become self-motivated, and make their own decisions. People at 4th order are well suited to
the demands of modern society. Post-modern era rejects both the old tribal systems and the
search for Big ideas, and most of us, even those at 4th order are, in over our head [Berger
19991.
Outcome of Leadership education as bringing invisible assumptions into awareness and
gaining freedom and sense of agency, as Barker [1997], Heifetz [19971 and others advocate
for, can be rephrased as helping the participants' development - movement of what once was
internal and unquestioned (Subject) to a place where it can be examined and reflected upon
(Object). Helping others' development, however, is not a simple undertaking - Kegan [19941
pointed out that nothing can necessarily cause others to develop - one can only help others
to develop, and in doing so, one size does not fit all. People at different developmental stages
make meaning of the world differently, and receive the support for help differently. 3rd
Order learners may exhibit trust in the authority of the content and/or the teacher and may
adopt the knowledge learned and take it back, whole, to their situations. 4th Order learners
are likely to take selected parts of the information that are important to them and adapt the
information to their own existing framework.
Consequently, different outcomes indicate successful learning for different levels of
development. A trainer who feels that people need to accept ideas unchanged may feel
unsuccessful with the learning of 4th Order learners, while a trainer who feels people need to
internalize their own versions of the knowledge may feel unsuccessful with 3rd learners
[Berger 19991. What Kegan's argument suggests about the program design is that one
should be able to accommodate different approaches to learning in training designs, and
should not feel frustrated or critical of the participants.
While there are no hard and fast rules about helping people develop, there two
necessary ingredients for development: challenge and support.
Challenge and psychological safety
Because development is hard, people tend not to develop unless they are challenged in
some way. Challenges to develop include anything that promotes us to question what used
to be taken for granted. Some challenges are self-created (e.g. moving to or spending time in
another country, changing careers, going back to school as an adult); other challenges result
from external events (e.g. being fired, being promoted to a more complex position, losing a
parent or spouse, getting married, having a baby, going through a long illness). None of
these events or situations necessarily causes development; it is quite possible to engage in
nearly everything in this list without developing at all. Challenges are experienced
differently by different people at different Orders of mind. Each new challenge makes
development possible, however, as long as these challenges are combined with support
[Berger 1999].
In Kegan's view what always matters is the fit between the task and the developmental
Order of the person, which is also true about challenges. People are often challenged beyond
their capacity to deal with the challenge constructively. Those challenged beyond the
capacity might experience the challenge as simply impossible, proof of his/her own
inadequacy or failure, or proof of the ineptitude of other people or the system in general,
each of which causing a great deal of stress and anxiety.
Team or organizational condition to assure that members can challenge each others has
been conceptualized as psychological safety. Edmondson [19991 defined psychological safety
as a shared, for the most part tacit, belief that the team is safe for interpersonal risk taking.
Such climate is necessary for a member to reveal and admit his/her failure without fear of
impairing personal image or credibility. As Schein [1993] pointed out, failures provide a
source of information about potential performance improvement, therefore ability to discuss
the failures productively is closely associated with organizational effectiveness. It is not the
same as group cohesiveness, as cohesiveness can reduce willingness to disagree and
challenge others' views, such as in the phenomenon of groupthink [Janis 19821.
Support and holding environment
Support, as well as challenge, is a necessary ingredient in development. Because
development can be filled with uncertainty and discomfort, people tend to slip back into
more comfortable roles and ways of thinking - at least at first. Supporting people in their
new ways of experiencing the world can help them hold on to developmental experiences and
test their previous assumptions about the way the world works. Support, like challenge, can
come from many different places, and it is likely that people at different Orders of mind will
be supported by different things. For example, someone who gets a promotion at work but
not the necessary support on the job could seek therapy or coaching to deal with the new
challenges [Berger 19991.
For support to be helpful, it needs to be developmentally appropriate. Those who are
supported inappropriately might experience the support as suffocating (if the support is
excessive) or neglected/abandoned/overwhelmed (if the support is not sufficient). Natural
tendency for people is to offer support in the way they like to receive it. People offering
support may be acting with the best intentions and may be confused or upset about why the
support they offer doesn't seem helpful.
Team or organizational condition for support is holding environment. The concept was
initially developed to describe the nature of effective caregiving relationships between
mothers and infants [Winnicott 19601. It was also used to describe analytic setting
[Winnicott 19601 [Modell 19761, referring to the environments psychoanalytic therapists try
to create, in which patients are enabled to temporarily regress without fear of impingement.
The theory is that patients who have not fully processed earlier experiences (e.g. parental
indifference, sibling death) need to be held by the analyst's attention. Analysts mirror the
mother's primary maternal preoccupation with her infant [Abram 19961, through
unwavering attentiveness to the patients' experiences, needs, and development - by
facilitating the patient's arriving at her or his own insights, by allowing without judgment
the expression of affect, dreams, wishes, creativity, and play, by containing strong emotion,
and by offering empathic interpretations. Subsequently, applications of the concept
broadened so that holding environments can occur in other types of setting, such as
residential units whose occupants (e.g. at-risk youth) require the experience of reliable
caregiving [Cohen 19841. Staff members deal with residents' strong, potentially disabling
emotions and need to give strategic, purposeful holding that enables the residents to express
such emotions and release them to examine their experiences and develop creative, effective
ways of performing their tasks [Braxton 1995]. This dynamic - adults who experience strong
emotions need to safely express and interpret their experiences and temporarily regress to
intentionally nurturing environments - has been broadened from therapeutic residential
institutions to other sorts of organizations [Heifetz 1994] [Shapiro 1991].
A holding environment is needed when organization members experience potentially
disabling anxiety at work. Kahn [20011 asserts that pieces of the holding environment
concept are scattered across various literatures that document holding within mentoring,
leader-mentor exchange, coworker and consulting relationships. Such relationships are
temporarily holding environments in which people floundering in anxiety are caught up and
secured by others - calmed, appreciated, understood, helped - until they are able to regain
their equilibrium and continue on their way [Kahn 20011. Heifetz [19941 associated the
concept with exercise of leadership to mobilize adaptive work, arguing that creating and
maintaining resilient holding environment is necessary to raise the level of disequilibrium
so that learning happens, and still contain the "heat" within the tolerable range.
3.4 CONCLUSION
Drawing from a range of perspectives reviewed in Chapter 3, the educational purposes
that the study pursues through STeLA Leadership Forum 2007, at a high level of
abstraction, could be defined as follows4:
1) Contextual awareness: expose the participants to broad contexts of the global issues,
their complexities, and diversity of the perspectives surrounding them - so that they
think through it, depart from the old habits of seeking a pre-defined answer (if it is a
case), gain tolerance for ambiguity, and ideally, renew their conception of leadership, in
the context of the issues discussed, from providing solution to promoting learning
2) Reflective awareness: raise the participants' awareness of their own values or behaviors
(Subject-Object move) and ensure continuous learning beyond the Forum by instilling
the practice of reflection (getting on the balcony)
4 These three points, although with much less articulation, were initially conceptualized as
1) knowledge, 2) skills, and 3) network, in the early discussions among the STeLA founders
to define the organization's orienting values.
3) Moral a wareness: generate a sense of shared purpose and responsibility to confront the
problems and move toward a better future, based on mutual respect, ties of moral
obligations nurtured among the participants (social capital, citizenship)
In pursuing these educational purposes, respectively, current practices of workplace
leadership development and classroom leadership education suggest the following:
1) Learning by doing, hands-on experience beyond one's current capacity (action learning,
challenging job assignment)
2) Learning from own behaviors at work (e.g. Tavistock, case-in-point), ideally at the
"edge of competency," and appropriate challenge and support for development
(mentor/coach)
3) Learning from each other, through dialogue and better understanding in differences
and commonalities among the diverse perspectives including one's own
It should be noted that these learning experiences are not mutually exclusive or
sequential. Mark Gerzon, a professional mediator who has been working in broad
international, political contexts, recalled: "right after facilitating a major dialogue session
between Democratic and Republican senators on major policy issues, exploring to build a
consensus on how this country could make progress...I had to face a major internal
contradiction in myself and was compelled to dive into deep self-reflection5 ."
Even if the program were to be delivered quite successfully, the learning experience
could just trigger or slightly accelerate such continuous learning cycles of the participants.
The instructors/facilitators were to be flexible to adjust support and challenge
developmentally appropriate to each participant, moving up and down the levels of
abstraction of the participants' sense of purpose, and across different scopes (personal,
interpersonal, and systemic) of their cognition and reflection.
5 Personal communication with Mark Gerzon, 2007
CHAPTER 4
THEORIES BEHIND "SENSIBLE" METHODOLOGIES
"The more precisely the position is determined, the less
precisely the momentum is known in this instant, and vice versa."
- Werner Heisenberg (1927) -
In this chapter we turn to the third aspect of the purpose of the current study:
methodological contribution. In attempt to apply wearable social sensors to better
understand organizational dynamics and improve management practices, the study takes
three approaches - sensor as a 1) research tool, 2) learning tool, and 3) intervention tool. In
the first approach we propose the use of sensor-enabled network analysis to examine
day-to-day, face-to-face interaction patterns, formation of social capital and shifts in climate
of the conversations that is taking in the organizations. Such application of the sensor
devices can supplement observation-based ethnographic methods by gaining deeper
qualitative insights into the organization, as well as quantitatively support the qualitative
observations or provide comprehensive perspectives that escaped the observations.
In the second approach we explore the use of sensors for learning through reflection and
dialogue, building on the perspectives as described in Chapter 2. In the third approach we
extend the sensor application to proactively make a structural intervention to improve
organizations. Some of these aspects are newly conceptualized, and others are already
demonstrated or partially indicated in previous research efforts in Sensible Organizations
project. Most of these aspects are intended to be applied in an integrated manner to support
both of the other aspects of the study: research and education.
4.1 BACKGROUND AND PREVIOUS WORK
Previous work on social signals
Alex (Sandy) Pentland and his research group at MIT Media Lab, Human Dynamics
Group, have envisioned the automatic measurement and prediction of human behaviors and
interactions through wearable sensor devices. Pentland [20071 argues that "mobile
telephones, company ID badges, and similar common devices form a sensor network which
can be used to map human activity, and especially human interactions...it is notable that
the majority of adults already carry a microphone and location sensor in the form of a mobile
phone, and that these sensors are packaged with computational horsepower similar to that
found in desktop computers. This emerging foundation of wearable sensing and processing
power has allowed us to begin to automatically map and model how different groups within
social or business institutions connect."
The research platform the group has developed include smart cell phones that can trace
the owners' location by sensing cell tower and Bluetooth IDs [Eagle and Pentland 20031,
electronic badges that brecord the wearers' locaion (with 2m typical accuracy), ambient
audio and upper body movement via a 2-D accelerometer [Gips and Pentland 20061, and
software that is used to extract audio signals from individuals (via microphones in cell
phones or badges), specifiically, the exact timing of their vocalizations and the amount of
modulation (in both pitch and amplitude) of those vocalizations [Madan and Pentland 2006].
These sensors and software allows us to observe gross behavior (location, proximity)
continuously over months, to observe for fine-grained behavior (location, proximity, body
motion) over one-day periods, and to analyze vocalization statistics with an accuracy of
tenths of seconds [Pentland 20071. Using these observations, the group has deployed a
couple of macro-level analytic technics such as Eigenvector analysis (principal component
analysis) to predict human behavior of the day based on the gross behavioral patterns in the
past [Eagle and Pentland 20051, and Coupled Hidden Markov Models to describe conditional
probability relationships between the subjects to accurately map the workgroup affiliations
or close friendships based on proximity data [Dong and Pentland 2006].
At more micro level, which is closer to the interest of this study to look into team
processes and enabling conditions for learning, the group has developed automatic,
computerized methods for measuring some of non-linjguistic "social signals" from the
vocalization data - namely, Activity (a measure of the overall amount of speaking/gesturing),
Emphasis (the amount of modulation of voice and gesture), Engagement (a measure derived
from timings of speaker turn-taking behavior), and Mirroring (a measure of mimicry using
only short, distinct utterances) [Pentland 20041. Based on these signals and other data, the
group also developed methods to distinguish short-term (30 seconds) display-like behavior
patterns: excitement (large amount of rapid, highly modulated speech and body movement),
freeze (unusually little vocalization and body movement), determined (rapid responses to
other vocalizations and little modulation of speech and body movement), and
accommodating (mirroring behavior, above-average listening time, and well-modulated
speech and body movement). A series of controled experiments revealed that, after a few
minutes of analyzing social signals within conversations, one could predict with high
accuracy (70-90%) who would exchange business cards at a meeting, who would come ahead
in a negotiation, even which couples would exchange phone numbers at a bar [Pentland
2007] [Curhan and Pentland 2007].
Madan and Pentland [2006] argued that the ability to accurately predict peoples' social
interactions by classifying their signaling behavior means that we can automatically classify
these interactions with high accuracy. If we also allow the system to request that the user
label interactions that the system thinks are new, are unusual, or where the
characterization of interactions is uncertain, then we can achieve very high accuracies with
very limited user input.
Sensible Organizations project
The collaboration between Human Dynamics Group at Media Lab and MIT Sloan
School, sponsored by Hitachi and joined by Ricoh later, started in 2005 aiming at using
sensor devices and social signals to improve organizations' management practices [Kanehira
et al 2006). A field experiment was conducted at an online marketing division of a
commercial bank to examine communication patterns, both through face-to-face interaction
(via sensor badges) and e-mail exchanges (via email logs), and their correlation with the
employees' perceived productivity and actual sales performance [Ara, Kanehira et al. 20071.
The experiment revealed several notable patterns - high negative correlation between
face-to-face and e-mail communication over the period of month (r = -0.55, p < 0.01),
negative correlation between acitivity level and perceived productivity (r = -0.202, p < 0.01),
significant variance in intra-team face-to-face communication among the teams (one team
with very high, another moderate, and three with very low amount of communication).
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FIGURE 5: FACE-TO-FACE AND E-MAIL COMMUNICATION AMONG TEAMS
Source: Ara, K., Kanehira, N., Olguin Olguin, D., Waver, B., Kim, T., Mohan, A., Gloor, P.,
Laubachar, R., Pentland, A., and Yano, K. "Sensible Organizations: Changing Our
Businesses and Work Styles through Sensor Data." Information Processing Society Japan,
Innovation Process Edition, in press
The figure above describes the e-mail traffic (below the blocks) and the amount of
face-to-face communication (above the blocks) among the teams on the day 1, day2, day3 of
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the observation. This indicates that the e-mail communication pattern was stable over time
while face-to-face communication pattern showed daily fluctuation, perhaps in response to
the changing contexts such as customer requests, technical problems and management
decisions. The analysis also identified physical location of the teams as one of the
determinants of communication patterns - the division was split across two floors, and some
teams were co-located in a single room while others were not. In fact, one of the reasons this
division was interested in paticipatin in the experiment was to determine the effect of this
arrangement on the interactions within the division.
The project has also deployed social network analysis, viewing individuals as nodes and
relationships, derived from sensor observations, as links. Increasing number of scholars and
practitioners have researched social network, as formal organizational structure has become
less important and innovation processes through cross-boundary collaboration more
important, and informal connections have attracted more attention [Cross 2004]. Borgatti
and Foster [2003] reviewed related research in details. Most typically, social network
analysis uses survey data to identify social ties and the quality of its qualities, and more
recently, email logs as comprehensive communication record. The collaborators of the
project, however, had suggested that social network analysis based solely on e-mail traffic
might be misleading since it differs significantly from other communication media [Grippa,
Laubacher and Gloor 2006]. The figure below, from the experiment with the commercial
bank, indicates who in the organization, irrespective of the formal titles or positions, are
actually central or peripheral to the communication network, and how the patterns of
interactions differ between email and face-to-face communications.
(a) email
(b)face-to-face4
FIGURE 6: COMMUNICATION NETWORK THROUGH DIFFERENT CHANNELS
Source: Ara, K., Kanehira, N., Olguin Olguin, D., Waver, B., Kim, T., Mohan, A., Gloor, P.,
Laubachar, R., Pentland, A., and Yano, K. "Sensible Organizations: Changing Our
Businesses and Work Styles through Sensor Data." Information Processing Society Japan,
Innovation Process Edition, in press
It can be inferred from the literature reviewed in Chapter 2 and 3 that endogenous
communication patterns or behavioral characteristics of teams are just one of mediating
factors between a wide range of exogenous factors such as budget cycles or market changes,
and the team performance in short term, either improving or deteriorating conditions for
team learning and personal development. Such conditions affect the team's resilience to
disruptive stimuli and the organization's capacity to accommodate different perspectives
and innovate, which would eventually determine the organization's performance in the long
run. Furthermore, as reviewed in Chapter 3, the perspectives on leadership as social
processes indicates potentially useful applications of the sensor platform for leadership
development embedded to work environment.
Understanding in both qualitative context and qualitative behavioral patterns should
be useful not only to deepen our understanding in organizational behaviors, but also
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promote learning, and potentially diagnose and intervene effectively to improve
management practices. This point is what motivated this study to apply wearable sensor
devices. The following sections discuss intended use of sensor devices in different
dimensions: research, learning and intervention.
4.2 SENSOR AS A RESEARCH TOOL
Pentland [2007] proposes replacing quantitative research methods with automatic
sensor data analysis, arguing that "(social relationship and behavioral patterns) can be
inferred using standard methods such as surveys, however, these standard methods often
suffer from subjectivity and memory effects, and their infrequency means that they are
prone to becoming out-of-date." This study attempts to add another methodological approach
in this line of research - not to substitute the quantitative methods, but rather supplement
the qualitative methods. More specifically, it proposes the network analysis to enhance
ethnographic method, taking the full advantage of ethnography to "contextualize our
findings to better understand the phenomenon we observe [Perlow et al. 2004]," while
mitigating its limitations (control, researcher subjectivity, generalizability)
Ethnography
Originally practiced in cultural anthropology and later in organizational sociology,
ethnography is a type of qualitative research methods with emphasis on participant
observation and interviews, involving an extended period of intimate study in residence. As
an anthropologist Clifford Geertz explained, the job of an ethnographer is to provide "thick
description," social and cultural contexts underlying the behaviors, as opposed to "thin
description," mere description of behaviors. [Geertz 1973]. The approach allows a
fieldworker to use the culture of the setting (the socially acquired and shared knowledge
available to the members of the setting) to account for the observed patterns of human
activity. In organizational studies, the focus of interest is typically the various forms in
which people manage to do things together in observable and repeated ways. Morrill and
Fine [19971 summarized the five substantive areas of inquiry in which ethnography has
made contribution to organizational sociology: (1) the elaboration of informal relationships,
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(2) organizations as systems of meaning, (3) organizations and their environments, (4)
organizational change, and (5) ethics and normative behavior.
While ethnography provides depth (deeper, more nuanced understanding in an
organization), multiple perspectives (purposive sampling of informants and contexts from
which to collect information) and process (organizational work as ongoing concerns, e.g. not
only the effect of corporate culture but also how corporate culture and its effect evolve
through interaction), it also entails trade-offs - issues of control, researcher bias,
generalizability [Morrill and Fine 1997]. While some of them could be managed by research
design, validation of information across sources and use of meta-analysis, the issue of biases
seems pertinent. John Van Maanen [1979] classified ethnographic observations to
first-order concepts (informant's conception of what is going on in the setting, or the "facts")
and second-order concepts (researcher's conception of what is going on, or "theories") to
articulate how the second-order data could be subject to the researcher as well as how
first-order data could be subject to the culture of the researched.
Sensor observations, comprehensively capturing social interactions, are less subject to
researchers' biases in terms of interpretation of data, while outcome of interpretation
depends more on the formulation of analytical techniques (what signals to choose).
Accumulated sensor data, not subject to the observers' selection, should also serve as a basis
for subsequent meta-analysis across ethnographic cases and serve improved
generalizability.
Social Network and ethnography
The notion of studying local interaction patterns in relation to broader contexts is by no
means brand new, both in anthropology and organizational studies. Schweizer [1997]
proposed the use of social network analysis by ethnographers in response to the increasingly
demanding work of anthropology as the world becomes more complex, and "people at the
local level - those typically studied by ethnographers - are increasingly being drawn into
larger circuits through economic linkages, demographic processes, social interaction,
political control, and flows of information that transcend local and even national boundaries."
As he observes, these new linkages with other groups and the wider outside world - or what
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he calls "embeddedness" - transform local cultures and lead to new forms of economic
adaptation and social and political integration and the establishment of new, even
transnational identities. Social network analysis, in his view, is an important approach to
study such phenomenon for two purposes: 1) for specific investigation of embeddedness in
particular ethnographic cases, and 2) as a general formal core that facilitates productive
comparisons across cases for theoretical synthesis. The advantage of social network analysis
for such inquiry include graph-theoretic and statistical procedures to detect important
properties of the network (such as network centrality, connectedness, and the density of the
network and its subparts), and visualization devices to aid in pattern recognition.
"Combining the richness of ethnography with the formal scrutiny of social network analysis
is a more integrative way to identify the internal/local forces and external constraints that
are so closely connected in today's complex and global world system [Schweizer 1997]."
Some management scholars have applied multilevel analysis for similar motivations to
study local patterns of behaviors in wider contexts, emphasizing on multiple levels of
analysis from local, behavioral to global, structural. For example, Leslie Perlow [20041, an
organizational ethnographer at HBS, reflected that "back in the 1950's, researchers at MIT
Group Networks Laboratory established that variation in patterns of communication among
group members affects group functioning and performance... However, by the 1970's, this
stream of research had been largely abandoned. Our purpose is to revive research that
explores patterns of work group interaction." Closely observing software engineers' patterns
of helping within work groups in 3 different companies and countries, her group suggested
"nested theory of structuation" - extending structuation theory [Giddens 1986] across
multiple levels of analysis simultaneously, so that organizational and institutional factors
(reward structures) can both explain and be explained by the pattern of helping (see figure
below), and this mutually reinforcing relationship between helping patterns and reward
structures can be explained by national contexts [Perlow et al. 2004].
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FIGURE 7: PATTERNS OF HELPING WITHIN WORK GROUPS
Source: Perlow, L. A., Gittell, J. H. and Katz, N. "Contextualizing Patterns of Work Group
Interaction: Toward a Nested Theory of Structuration." Organization Science Vol. 15 No. 5,
2004, pp. 523
Recently, social network analysis have been applied to supplement ethnography to
study physically decentralized social network made up of individuals who form a community
but are not members of the same organization; examples of this line of research include
political campaign [Howard 2002], open source community [Sack et al. 2006] [Ducheneaut
20051, and cross-functional, geographically distributed work [Zolin et al. 2004]. In
mainstream organizational research that takes place in settings with more physical
proximity and intensive face-to-face interactions among the participants, however, such
combination of in-depth qualitative description and rigorous quantitative approaches can be
hardly found. This may well be due to methodological limitation - it was not technically or
economically feasible to capture fine-grained interaction patterns comprehensively.
New sensing technologies are about to mitigate some of such limitations, and one of the
purposes to deploy the wearable social sensors in this study is to demonstrate its
methodological possibility. In a way the qualitative analysis in this study is ethnography
working with facilitators as informants (though on the obtrusive end, since both the author
and the facilitators fully participate and intervene in the participants' work processes).
While what is presented in this paper lacks completed result of the sensor data analysis, the
data that the wearable social sensors capture is intended to account for social signals and
behavioral clues, such as the climate of conversations and level of intimacy, which should
76
A
i IEl El :E3 E
I
provide the common ground to supplement the qualitative observations to compare among
the teams, and also examine the emergence of inter-group networks that might help explain
to what extent the purpose of the setting was achieved (learning leadership).
4.3 SENSOR AS A LEARNING TOOL
Another purpose of the use of sensor devices in this study is as a learning tool - the
participants used the analyzed results of sensor observations to reflect on the group
dynamics and learn from it to improve the way the team worked. As described in previous
chapters, reflection is broadly considered a crucial part of learning processes. However, this
kind of technology-mediated reflection and learning is rather rare both in practice and
academic research, while broader research into the methods and effects of
computer-mediated collaboration or decision making has been a major field of inquiry. This
section reviews several relevant (while still exploratory) examples that can guide the
implementation of the use of sensors in this study. The examples vary in their level of
abstraction of the sensor data (raw or primitive data to an interpreted form), as well as from
an individual to a group level.
Individual reflection
Yano [20071 from Hitachi, the major collaborator of the Sensible Organizations project,
described one example of the use of sensor data in its most primitive form at an individual
level. He wore a watch-style accelerometer that recorded the physical activity level for
months, and observed his own cognitive and behavioral reaction to the aggregated data.
FIGURE 8: MONTHLY ACTIVITY LEVEL OBSERVED THROUGH ACCELEROMETER
Source: Yano, K. "What is Sensor? Its Impact that Goes Beyond the Web." IPSJTrans Vol. 48,
No.2, 2007
What is particularly interesting about this graph, according to Yano, is that it shows
the meaning idiosyncratic to the protagonist, which nobody else can infer - time difference
due to an overseas business trip in the middle of the month, late hour work before the
deadline of papers, staying calm while reading at night, rich contexts underlying those
events and a variety of encounters with people, new ideas, etc. Such meanings are
"evidences and symptoms in life, encoded by underlying contexts, which could be decoded
with the keys that exist only in the user's mind [Yano 20071." He further argues that human
memory system can only record our own life as a series of discontinuous events, while the
visualization of the sensor data helps us see our life as a continuum along the timeline.
Ability to see the trend and abnormality can influence human behavior, just as simply
owning a weighing machine influences the owner's diet.
It should be noted that the selection of data regulates what is reflected upon. Yano's
initial use of sensor data is simple enough to comprehend but at the same time limited to
physical activity level, representing nothing related to group interaction or mental activities.
On the other hand, once wider range of data is included, intuitive visualization and
interpretive abstraction necessarily involves arbitrary selection of data. Ara [20071 from
Hitachi, building on Yano's work, developed a software tool that expanded the range of data
to reflect upon and implemented one way of intuitively visualizing it.
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FIGURE 9: SENSIBLE ORB
Source: Ara, K., Kanehira, N., Olguin Olguin, D., Waver, B., Kim, T., Mohan, A., Gloor, P.,
Laubachar, R., Pentland, A., and Yano, K. "Sensible Organizations: Changing Our
Businesses and Work Styles through Sensor Data." Information Processing Society Japan,
Innovation Process Edition, in press
The software processes the user's activities using a PC, as well as the behaviors
captured through a sensor badge, and categorizes the data into three indicators: 1) activity
level (physical movement and key typing), 2) cognitive load (frequency of change in tasks
indicated by switches among desktop applications, number of interruptions, number of
e-mails unread and waiting for responses) and 3) workload (hours of working on the PC,
number of emails sent out). The software then determines the user's state by mixing the
colors, red representing activity level, green representing cognitive load, and blue
representing workload. The desktop application visualizes the transition from most recent
to current state by gradation of colors of an "orb" displayed. For example, the orb in he left in
the figure above indicates moving toward less active, the one in the middle moving toward
balanced, and the right meaning increasing load.
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Ara observed that the daily use of the application certainly influenced his own
behaviors. 10 days after starting to use the application, he started to identify his own
patterns during the day (e.g. a day starts with one color, and ends with another color), and a
deviance from the usual pattern prompted him to reflect on what was different that day,
either better or worse than usual. After a month, he realized himself exploring different
behavioral patterns (e.g. meeting more people), seeking a "better" color and attempting to
increase the variation of the colors.
Group reflection
Perhaps one of the most structured ways of group sessions for reflection, feedback and
learning in mission-critical setting is After Action Review (AAR), developed and practiced by
the U.S. Army. While "military-style organization" tend to be often associated more with
command-and-order hierarchy and less with learning at all levels of organization, in reality
US military organization has been developing quite sophisticated learning methods 6. A
report published by US Army Research Institute for the Behavioral and Social Science,
summarizing 25 years of research and development for AAR, indicates that "AAR principles
were derived from the information feedback, performance measurement, cognition and
memory, group processes, communication theory, and instructional science areas of
behavioral science [Morrison and Mellizal9991." As depicted by Darling and Parry [2001],
AAR rigorously goes over the three key questions: what happened, why it happened, and
how it can be done better. While details have not been disclosed recently, the report in 1999
indicates the need for further research on computer-aided content analysis of AAR.
Yano's research group at Hitachi, in which everyone wears a sensor badge that records
physical activity levels and face-to-face communication patterns, experimentally conducted
reflection sessions similar to AAR participated by 4-8 members working on research and
development. The purpose of the sessions was to reflect on and learn about the processes in
which technical problems (software bugs) occurred. In the sessions, diagrams of
communication patterns within the development group over months of period were posted
6 Personal communication with Peter Senge, 2007
on the walls, so that the members could reflect on the group interaction processes during the
problematic period that might have slipped from their memories.
FIGURE 10: SENSOR-AIDED AFTER ACTION REVIEW
Source: Hitachi Central Research Laboratory, internal document, 2007
One of the participants commented that the sensor data helped the group understand
the indirect causes (behavioral problems of the group underlying the problem, as opposed to
the direct, technical causes). Reflection aided by the sensor data helped each of the
participants precisely recall his/her perception of the situation when the problem occurred,
even months after the incident. The resulting conversations enabled the group collectively
take a bird's view on the way they worked - what were the priorities when the tasks were
overflowing, and how the problem eventually developed resulting from the misaligned
priorities among the members. The better understanding of the work process helped the
manager reflect upon the distribution of the workload among the subordinates and the
timing of the follow-up interventions. It also helped the subordinates reflect on their own
prioritization and reporting to the manager.
The group also identified the change in the communication pattern before the problems
occurred - vertical communications (between the managers and subordinates) decreased,
while horizontal communications (among the managers or subordinates) increased before
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the problems occurred. This indicates that the sensor data might have predicting power once
appropriate pattern-recognition algorithms are developed, which would make explicit some
of the tacit knowledge of capable managers about the group dynamics.
Another suggestive example of group-level visualization, although not using sensor
devices, is "Niko-niko Calendar [Sakata 20061" or smile calendar, invented at a Japanese
software company. Niko-niko calendar, aimed at managing safety (mental health) and
morale, asks employees to put one seal, chosen from 3 colors, on it every day: yellow
representing "happy," red "ordinary," and blue "unhappy." The numbers below seals mean
the hours of overtime work. Collectively it visualizes the mental atmosphere of the
workplace. Although this tool relies on employees' self-diagnosis (rather than using sensor
devices) to determine the emotional status, its proximate can be obtained through wearable
sensors as in Ara's work on Sensible Orb.
FIGURE 11: NIKO-NIKO CALENDAR
Source: Sakata, A. "Niko-niko Calender." 2006: available
(http://www.geocities.jp/nikonikocalendar/index_en.html), accessed on January 9, 2008
While it uses highly interpreted and simple indicator with only 3 parameters per person
per day, it tells a lot to the participants who are familiar with the workplace-specific
contexts and individuals' characteristics (e.g. 3 persons in the example circled in the second
figure: 1. working happily on weekend, 2. always feeling "ordinary", 3. weekly changing
mood), just as Yano described about his level of activity. Continuously feeling bad despite
few overtime hours might indicate a symptom of some problems. When a potential problem
is identified, a manager takes corrective actions, varying from changing deadlines,
reallocating workload, to simply talking or listening. Colleagues also talk to those who
might have a problem, or sometimes help their work.
Interestingly enough, the calendar started just as a measurement tool, but evolved to a
practice in which each employee reviews the day, put a seal, and next morning everyone
attend to (not simply see) the calendar and think how they can or should make the day
better [Sakata 20061. Comments of the participants include: "at the end of a day when
choosing the color of the seal, we review the day, asking ourselves - What happened? What
made me happy? What could I do differently?" "Writing a smiling face-mark on the seal, we
notice that our faces smiling as well... Interestingly, our moods also get better." "We send
signals to the colleagues with the seals." Introducing a reflection tool like this seems to be in
itself an intervention that can influence the workplace culture. The young female employee,
who came up with the name of the tool commented that "I named it smile calendar, hoping
that it would be full of smiles some time, even though you might be having hard time,
unhealthy, or living a mundane life now." The manager also reflected on how he introduced
it: "do not do it on intranet, but visualize on the wall, so that everyone sees it," "do not just
put a seal, but draw a face-mark on it. It is more fun!"
This study will examine how the introduction of sensor-based visualization tool might
affect team learning, as well as the learning culture. The content of the visualized data is
social network diagram, indicating certain aspects of the group dynamics.
4.4 SENSOR AS AN INTERVENTION TOOL
Some researchers and practitioners have demonstrated that intervention based on
social network analysis to create new information flow can be effective to productively
stimulate the organizational dynamics. In the example shown on the right of the figure
shown below, after identifying the bottleneck of information sharing at the "hub" person
between the two groups, the organization facilitated cross-functional projects and
implemented mixed sales goals, which led to the convergence of the two groups [Cross 2002].
Taking similar approach, some management consulting firms, such as Boston Consulting
Group, Accenture and Katzenbach Partners, have added diagnosis and design of informal
organizations to their service lines - BCG, for example, launched a system to track research
papers and patents by clients and their clients' competitors to analyze the internal social
networks of those firms 7.
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FIGURE 12: SOCIAL NETWORK BEFORE AND AFTER INTERVENTION
7 McGregor, Jena "The Office Chart That Really Counts; Mapping informal relationships at
a company is revealing -- and useful", Business Week Feb 27, 2006
Source: Cross, R., Borgatti, S. P. and Parker, A. "Making Invisible Work Visible: Using
Social Network Analysis to Support Strategic Collaboration." California Management
Review, 2002, pp. 33
While these existing approaches to social network analysis are primarily based on
survey data, sensor observations can significantly enhance the method. In fact, at the end of
the experiment with a bank (see Section 4.1), the research group made a recommendation
based on the identified face-to-face communication patterns within the division, suggesting
to regroup a couple of small teams among which actual communication flows did not match
the formal organizational structure and reporting lines. The bank accepted the suggestion,
and more importantly, created a new position within the division that is responsible for
continuously improve the organization following the similar approach.
Perhaps, one of the most salient considerations about applying this kind of sensor
devices in workplace on the daily basis is the potential privacy concern associated with
perception of being constantly monitored. It should be emphasized that the primary focus of
the application of such devices is not monitoring or evaluation, but individual and group
learning, as demonstrated in the examples described so far. In practice, the intended usage
of the information captured through sensor devices should be limited and also made
explicitly communicated.
Johnson, Br6ms and Senge [2000], having examined continuous improvement and
learning that takes place in Toyota, advocated for Managing by Means (governing with
action-oriented principles and encouraging floor-level creativity), as opposed to Managing by
Measure (governing with segmentalized numerical targets, which sometimes causes local
optimum). We envision that the sensor devices, in contrary to the rather reluctant
perception that tend to be held initially, actually serves the means but not the measures -
by visualizing the invisibles, encouraging reflections and dialogues, and cultivating an
organizational culture of learning and mutual respect. Intervention through sensor devices
does not necessarily mean direct monitoring that accompanies organizational modification -
it can rather enhance the capability to self-organize at lower or middle level of the
organization. Furthermore, observations through sensors should indicate the formation of
social capital, providing suggestive indicators for leadership development at work.

CHAPTER 5
RESEARCH METHODOLOGY
"Sail on silver girl, sail on by. Your time has come to shine"
- Paul Simon (1970) -
As we have seen in previous chapters, the purpose of this study is three-fold: research,
educational, and methodological. This chapter describes how the chosen experimental
setting, STeLA Leadership Forum 2007, was designed and implemented in such a way that
these different purposes coexisted. The following three sections respectively describe each of
the three: 1) overall design of the program to examine the research question regarding
multicultural team learning processes, 2) particular components of the program and the role
of facilitators, both of which were intended to achieve the purpose of leadership education,
and 3) use of the wearable social sensor devices during the program as research and
learning tool.
5.1 EXPERIMENT DESIGN
The research question that the study examines is: what behavioral factors impact team
learning and performance when facing an uncertainty and unfamiliarity? The chosen field is
an intensive 10-days leadership workshop in Tokyo, joined by 6 teams of 5-6 graduate or
undergraduate students. As framed in Chapter 2, variables to be analyzed could be grouped
into three major categories: 1) team internal factors, 2) response to external factors, and 3)
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team learning (the other two variables, exercise of leadership and sensors' effects, will be
detailed in the sections that follow). This section briefly introduces the background of the
program and then depicts each variables and the analysis design.
The program and research context
STeLA (Science and Technology Leadership Association) is a student-run organization
established in 2006 under supervision of MIT-Japan Program, aimed at a) bringing together
future leaders - including scientists, engineers, entrepreneurs, and policymakers - from the
US and Japan, b) facilitating a multi-disciplinary dialogue on global issues, and c) creating a
long-term network of the next generation in the field of science and technologys .
The motivation of the founders, including the author and others who were mostly
Japanese graduate students in science or engineering at MIT and Harvard, can be
summarized as follows - professional schools (business school, policy school, education school)
have strong leadership programs but science or engineering schools often do not; for those in
the field of science and technology, however, it is also increasingly imminent to lead
collaborative efforts across disciplinary and national boundaries, given the scientific and
technical knowledge needed to tackle global issues that humankind is facing in this century,
such as climate change, poverty, security, health, and so on 9. Thus, the purpose of the program
was by nature educational. The Japan branch of the organization was soon established and
the organization started to plan its first event, STeLA Leadership Forum 2007 (the Forum) -
10-days intensive workshop in Tokyo inviting the US and Japanese students - to approach its
founding motivation.
The research purpose was introduced when the author, as a part of STeLA's fundraising
efforts, approached Hitachi and Ricoh, the sponsors of Sensible Organization project, and
proposed collaborative research project to apply wearable sensor devices to the Forum as an
experimental setting. It was agreed that the research purpose was secondary and should not
8 Public website of STeLA available from (http://web.mit.edu/stela07/index.html)
9 Early discussions within the organizers group in 2006 spring to summer
be invasive (e.g. it was not acceptable that educational experience is limited to a part of the
participants in name of controlled experiments).
Taking both educational and research purposes into consideration, the Forum was
designed to satisfy the following, corresponding to internal, external and learning factors: 1)
diverse team composition, 2) drastic shift in the team's tasks in the middle of the Forum, and
3) assigned facilitators as a mechanism to provide challenge and support for learning and
development.
The properties of the teams in this setting as research subjects could be considered
in-between work teams in organizations in the field and teams in laboratory setting; while
they had less duration of time than teams in the field, and therefore did not provide an
opportunity for a substantial longitudinal observation, they were expected to be less subject to
organizational or task-specific idiosyncrasies so cross-team comparison could be more
reasonable. At the same time, compared to laboratory teams, they were expected to go through
a variety of experiences and development of the team dynamics could provide rich material for
qualitative analysis, while the sample size was small. In conjunction with the limitation that
derives from prioritizing the educational purpose, these properties of the teams led to the
current design of the research: exploratory, inductive, hypothesis-generating in a form of
action research study, with close examination of differentiating factors among the teams.
The design of the Forum
The contents of the forum was composed of three sub-components: leadership education,
thematic sessions, and team project. Leadership education was aimed at providing simple
conceptual framework and common vocabulary on leadership, and included lectures, several
group exercises and guest speaker sessions. Thematic sessions were aimed at familiarizing the
participants with specific global issues and its relevance to science and technology. Two topics
were chosen: "globalization and manufacturing" and "climate change and energy technology."
Team project was aimed at integration of learning in an action learning form, in which each
team designed and fabricated a machine that express whatever the team learned in the
Forum.
Accordingly, the Forum was organized in three phases. The schedule is summarized in the
table below. (For details see Appendix A: STeLA Leadership Forum 2007 schedule 1o)
Schedule Activities Team output
Phase 1 (Day2) - group decision-making case (Carson (none)
Leadership Racing), lectures on distributed leadership,
Education Beer Game, lecture on systems thinking,
small group dialogue (day 2)
* Additional exercises in later phases: ladder
of inference/left-hand column (day 4), 4
players model (day 5), personal visioning
(day 6), inventing (day 9)
* Guest speakers: Finance Minister of Japan
(day 3), Telecom company CEO (day 9)
Phase 2(Day 3-6) Site visits, speakers, panel discussions, games Interim small
Thematic Session and presentations presentation (day 4),
* 3 teams on climate change and energy concluding
technology presentation (day 6)
* 3 teams on globalization and manufacturing
Phase 3 (Day 7-9) * Each team design and manufacture a Machine
Team Project "Rube-Goldberg Machine" that represents demonstration and
whatever ideas participants learned during contest (day 9)
the Forum
TABLE 3: STRUCTURE OF THE FORUM
Source: STeLA, 2007
* Day 1 was arrival and evening reception. Day 10 was optional sight-seeing and departure.
10 Proceeding and greater details are in the Conference Report available from
(http://web.mit.edu/stela07/STeLA-2007-conference-report-A4.pdf)
Subject selection and team composition
35 participants (15 from the US, 20 from Japan) were recruited, and were split into 6
teams of 5 or 6 members. The Forum was advertised at several universities in the US and
Japan (Harvard, MIT, Tokyo University, Tokyo Institute of Technology, Keio University, etc)
in spring 2007, and the program participants were selected from the applicant pool from these
universities. Selection process involved reviewing application documents and interviewing.
Selection criteria included clarity of sense of purpose, interest in leadership and level of
English proficiency.
As a result, composition of the selected participants was: 16 from the US universities and
19 from Japanese universities; 12 females and 23 males; 20 Japanese, 8 US citizens, and 1
respectively from Philippine, Singapore, Russia, Thailand, Austria, Bangladesh and China; 7
doctoral, 11 master and 5 undergrad students; 27 studying science or engineering and 8 other
fields including public policy, management, law, public health, social anthropology and
regional studies.
Once selected, the participants were asked which of the two topics of thematic sessions
(globalization and manufacturing, climate change and energy technology) they were more
interested in. Each participant was assigned to one of the 6 teams (3 teams for each topic),
considering area of interest.
Design of (1) internal factors
Effects of the team diversity was one of major factors to be examined, therefore it was
made sure that each team was well mixed in terms of academic/professional background,
nationality, gender, and age group (for detailed team composition, see Appendix B). The
teams were set up at an early stage of the Forum 11, and the inter-group boundaries were
11 While some activities on Day 2 (leadership education) were in random groups, the 6
teams were announced at the end of day 2 before the small group dialogue, which was
intended to be ice-breaking and the beginning of formation of holding environment. Most of
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meant to be maintained (no member exchanges or significant cooperation among the teams).
The end product of the team tasks were made clear in each phase - no particular team
outcome in Phase 1 (leadership education), 2 presentations (interim and concluding) in
Phase 2 (thematic session), and fabrication of machine and the final presentation in Phase 3.
These factors (diversity, inter-team boundaries, team tasks) were fixed variables to provide
a minimum level of structure for the teams to be productive.
Some other variables - intra-team boundaries, role assignment, norms, etc. - were not
fixed and autonomy was given to each team to develop own plans and structures.
Cross-team differences in these variables, as well as resulting processes such as conflicts,
were to be observed and analyzed.
Design of (2) external factors
The three phases of the Forum activities were intentionally designed to provide
drastically shifting contexts in which the teams operated, with gradually increasing level of
task complexity and time pressure. In particular, transition from Phase 2 to Phase 3 was
designed to pose a significant challenge.
The activities during Phase 1 were mostly lectures and interactive sessions requiring few
tasks accomplished by the teams. In Phase 2, majority of the activities were still rather
passive (site visits, guest speakers, panel sessions etc). While some tasks were introduced
requiring close cooperation among team members (exchanging and summarizing the findings,
preparing and delivering team presentations), the complexity of the tasks was relatively low,
and the time required to complete the tasks was limited.
the activities from day 3 to 9 were conducted in the same teams, with a couple of exceptions
of leadership exercises (large group sessions, personal visioning)
FIGURE 13: PHASE 1 AND 2 OF THE FORUM
Source: STeLA, 2007
Phase 3 was much more complex. The task assigned to each team was to design, build
and present a "Rube-Goldberg Machinel2 " - a machine that conveys what the team learned
during the Forum through a set of chain-reacting movements. The subject to be presented
through the machines could be related to any topics that were intensively discussed during
the forum: e.g. climate change, globalization, leadership or cross-cultural communication.
FIGURE 14: PHASE 3 OF THE FORUM
Source: STeLA, 2007
12 Named after the Pulitzer Prize-winning cartoonist, "Rube Goldberg machine is a
fabulously overengineered apparatus that humorously performs a very simple task in very
indirect and convoluted fashion (thus absurdly violating the principle of parsimony),"
Wikipedia, available from (http://en.wikipedia.org/wiki/Rube Goldberg machine), accessed
on January 16, 2008
The machine project involved several types of difficulties. First is task complexity. It
required a variety of both conceptual and physical work: synthesizing the learning from the
Forum, generating ideas on functional mechanisms that visually communicate concepts
learned, designing physical structures that could be feasibly fabricated with available skills
and resources, allocating the limited budget to purchase materials, processing and assembling
materials with machine tools, integral planning and incremental alignment to put individual
components together. Consequently, the teams would have greater degree of latitude and
uncertainty in identifying necessary subtasks and assigning them to its members.
Secondly, it required different types of expertise. Not all the teams were expected to have
a member with prior mechanical engineering experiences, and majority of the participants
would need to learn to use machine tools. It was quite likely that some members who would
have made significant contributions to his/her team during the prior phases of the Forum
might struggle with little to bring to the team in this context, resulting in redistribution of role
expectations and shifts in informal authorities.
Third was an "irritant" factor to the teams. By the time the project started it was
expected that the teams and the assigned facilitators would have gained some knowledge
about each other and developed a certain level of cohesion. At the beginning of the project, in
order to supplement knowledge of machining and also for safety in the machine room, an
additional staff member with mechanical engineering expertise 13 was assigned per team. In
conjunction with the shifting role expectations among existing team members, an additional
expert member might well alter the team dynamics.
Forth was time pressure. The teams had only 2.5 days to complete the machines. Given
the complexity of the tasks, teams should have little time to waste. In fact, in the introductory
session at the beginning of the project, several video-clips of sophisticated Rube-Goldberg
Machines were presented, and a staff member with relevant experience commented that it
would usually take 2 to 3 weeks to make such machines, and the staff members did not expect
13 "Teaching Assistants" assigned by Tokyo Institute of Technology, where the machining
site was located
that all the teams would complete the machines. "Such comments immediately made the team
members anxious...we felt enormous time pressure14."
Altogether, the drastic shift in the context was meant to introduce an external "crisis" to
the teams. The transition would impact the temporal pacing of the teams, increase the teams'
level of disequilibrium, and generate a range of responses by the members, which might or
might not help the teams effectively cope with the situation.
Design of (3) learning factors
Two mechanisms were designed to assure learning: reflection sessions and facilitators.
Morning "check-in" sessions (30 minutes) and evening sessions for reflection and feedback (1
hour) were scheduled every day, and 1 or 2 facilitators 15 accompanied each team, guiding
dialogues in these sessions. The facilitators included the author and 9 other members of
STeLA, most of whom were graduate students in science or engineering. To supplement the
limited experiences in the kind of tasks they were expected to perform, the facilitators went
through some training to gain familiarity in related materials. The facilitators' roles and the
contents of the training will be further discussed in the following section on educational
design.
Collection of data
Aside from the use of sensor devices as the secondary data source (which will be
described in the separate section), primary data collection methods were observations,
surveys and interviews. Observation on each team was conducted by respective facilitators,
14 A comment made by one of the participants after the Forum
15 Although the initial plan was to have two facilitators per team, due to limited availability
of the candidates and unexpected events, only 3 teams (team 1, 2, and 4) had two facilitators
for the entire period of the Forum. Team 3 and 6 had only 1 facilitator, and team 5 was
joined by the second facilitator on Day 4.
who in preparation for the Forum were familiarized with the relevant materialsl 6. The
observations were centered around the teams' perception of challenges, development of
teams' internal structures and norms as their response to the challenges, quality of holding
environment and psychological safety, emergence or avoidance of conflicts, resulting
performance, and learning during the entire process.
The participants submitted reflection paper after the Forum, describing their
experiences and learning (for the participant questionnaire form, see Appendix C).
Facilitators also submitted reflection paper on their observation of team dynamics and their
own interventions. They also evaluated the team members' language proficiency and level of
participation (for the facilitator questionnaire, see Appendix D). Supplementary interviews
were conducted with facilitators and a few participants to inquire specific points they made
in reflection papers.
Measurement of team performance
The analysis of this study will involve associating team performance with the team
processes. Team performance would be evaluated based on the quality of the "product" of the
team activities in the phase 3 (Rube-Goldberg Machine Project). The evaluation criteria
were announced to the teams in the beginning of the activity as follows:
1) Stability: the product must be stable; it must continue the motion of chain reactions
without interruptions. If the machine is not stable (chain of motions sometimes stops and
requires human intervention to resume), it would negatively impact the evaluation. This
criterion would indicate how well the subtasks for the team members were aligned and
coordinated, and how precise the collective task was planned and implemented.
16 For example, Deborah Ancona et al., "Team Process Observation Guide," Module 5 in
Managing for the Future: Organizational Behavior and Processes 2nd ed. South-Western,
1999: 16-24.
2) Duration: the motion of the chain reaction should continue for a certain period of
time. Suggested minimum length of the motion was 30 seconds. This measure would suggest
to what extent the team designed a complex task to tackle, therefore indicating level of
ambitiousness. However, the criterion should be considered in combination with stability
(the 1st criterion), since long duration without stability (complex product that does not work)
could suggest that the task planning of the team did not consider feasibility.
3) Story: the message that was conveyed through the machine. After completing the
machine, the teams were asked to present what they learned through the 10-days forum,
and how the learning was incorporated to the design of the machine.
4) Creativity: the variety of the materials used, types of motions included, artistic
elements of the design.
At the end of the forum, a competition was held in which audience from the general
public were invited, all the teams presented their products, and 3rd-party evaluators and the
audience voted to determine the "winner." However, the result of the competition would not
necessarily evaluate the outcome of the teams' tasks. Voting by the general public was
rather affected by random encounter between the audience and teams, when the teams were
demonstrating their machines simultaneously and audience walked around the floor with
voting ballot. In addition, relative importance of the 4 criteria was not made explicit to the
evaluators.
For the purpose of this research, the videotaped machines' motion was used to evaluate
the teams' outcome based on the first two criteria (stability and duration), which can be
evaluated on an objective basis.
5.2 EDUCATIONAL DESIGN
As concluded in Chapter 3, the educational purpose of the Forum is to raise contextual,
reflective, and moral awareness of the participants. As Kegan argues, however, specific
design of the program need to take into account the developmental appropriateness or "fit"
between the specific target audience and the design.
To mediate the long term learning goals and concrete instructional design toward
achievable intermediate goals, three levels of mechanisms were incorporated in the
planning and delivery of the program: a) concrete target setting through adjustment to the
prospective audience, b) choice of appropriate materials and petagogy, and c) facilitators as
delivery and support mechanism. a) and b) concern a part of the Forum design, leadership
education component mostly in Phase 1. c) concerns the integration of participants' learning
experiences at a higher level.
Adjustment to audience - "pre-marketing"
Considering the experience level of the target participants - undergraduate and
graduate students with limited organizational experiences - it was well anticipated that the
perspectives from current educational practices (e.g. targeted at managers at workplace,
graduate students at professional schools with years of working experiences) should be
modified accordingly. In the middle of the planning process in spring 2007, a series of
interviews and surveys was conducted to prospective participants (science/engineering
students in the US and Japan) in order to assess the needs for such modification 17. The
inquiry was about their conception of leadership and attitude to learning leadership.
It was found that "many students believe that they have leadership but have little
concrete idea about what leadership is. Very few students have good experience of working
in a group. Most believe that getting tasks done by him/herself is more efficient than
17 This process was conducted by the 3 facilitators including the author, as part of MIT
Sloan course 15.978 "Leadership Tools and Teams," taught by Deborah Ancona, in which the
3 facilitators designed the leadership curriculum of the Forum in a course project.
collaborating with others. Students often take all responsibilities for the task and try to
finish it alone. Many of them think, however, it would be useful if they knew how to allocate
responsibilities within a team. Students are largely skeptical about learning leadership -
they have little prior experience of leadership courses or programs, and they do not think
leadership can be learned in classroom18 ."
According to these considerations, three intermediate goals were identified: "hunger for
leadership" (realization that the participants' current view on leadership is limited or even
complacent and there is much room for improvement), initial, successful teamwork
experience (realization that engaging others produces better results), basic framework to
learn more and attitude to reflection and feedback (acquiring a set of lenses to observe
oneself and social environment and continuously learn after the forum)
Teaching materials and pedagogy
Following these intermediate goals, the instructional design of the Forum was geared
toward a relatively introductory level, which still could be linked to the target of learning by
doing, learning from self, and learning from others. The chosen basic framework, with which
the participants would continue to learn after the Forum, was "Distributed Leadership
Model (DLM)" conceptualized at MIT Leadership Center. Under major assumptions that
leadership is "distributed, personal, and developmental," DLM consists of 4 capabilities -
sensemaking (understand the context), relating (build relationship through advocacy and
inquiry), visioning (create compelling images of the future), and inventing (execute
creatively) [Ancona, Malone, Orlikowski and Senge 20071. While drawn from rich body of
research and practices, these 4 capabilities are "deceptively simple19," and should be
understandable to the participants with relatively less experiences of organizational life.
The learning should be situated in the overall Forum experience - raising contextual
awareness of the global issues (thematic session) and completing intensive team tasks
18 Kanehira, Hashimoto, Endo, Final report to the course 15.978, 2007
19 Personal communication with Deborah Ancona
(Rube-Goldberg Machine). Therefore several sessions, building on DLM, were designed and
dispersed over the 10 days period of the Forum. Chosen pedagogies were gradual transition
from passive (structured lecture-style), intermediate (interactions between the instructor
and the participants, group exercises), to active (voluntary dialogues with little instructor
intervention). The individual sessions are listed and described below 20.
1) DLM - Carson Racing Case (Day 2 morning): Carson Racing2 1 is a short case
material for role-playing exercise of a small group decision-making, involving three
participants (an auto component manufacturer's CEO, a manager, and a low-level
engineer), in which each of three role-sheets respectively describes the situation
from different perspectives on a planned race - a disguised story of Challenger
incident at NASA. In the role-play, the CEO experiences strong performance
pressure posed by external constituencies, while the engineer, having detected a
salient technical problem that could endanger the driver's life, reports the problem
to the manager in the middle, who has some strong categorization bias toward the
engineer. The participants are asked to make a group decision, under uncertainty
and limited information, to race or not (launch or not, in the real story). Many
participating groups usually decide to "race." This story well represents challenges
that scientists and engineers can face in the real world. The role-play was followed
by a lecture on DLM and open reflections among the participants. The intention was,
what happens in the role-play would powerfully demonstrate how the four
capabilities (sensemaking, relating, visioning and inventing) could have altered the
malfunctioning decision making process, and help the participants learn how the
20 The ideas behind these sessions originated from a range of effective teaching that the
author observed at MIT and Harvard: namely, Distributed Leadership Workshop (MIT
15.973, Thomas Malone and Deborah Ancona, 2006 IAP), Exercising Leadership: Mobilizing
Group Resources (Harvard KSG, PAL-101, Ronald Heifetz, 2006 Fall), Leadership on the
Line (KSG, PAL-164, Ronald Heifetz, 2007 January), Social Psychology for Policy Analysts
(KSG, STM-517, Nancy Katz, 2007 Spring), Organizations as Enacted Systems (MIT 15.569,
Peter Senge and Wanda Orlikowski, 2007 Spring), Adult Development (Harvard Graduate
School of Education, T-006, Robert Kegan, 2007 Spring)
21 "Carson Racing," Charles E. Leiserson, 2007, Adapted from "Carter Racing" by Jack
Brittain and Sim Sitkin, MITinternal teaching material (used by STeLA with permission)
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participants, assuming different roles, could have exercise leadership irrespective of
their formal roles within the organizational hierarchy.
2) Sensemaking - Beer Game and systems thinking (Day 2 afternoon): Beer Game
[Sterman 1984] is another group exercise developed by System Dynamics Group at
MIT, emulating a distribution chain of beer, consisted of 4 groups of players (a
factory, a wholesaler, a distributer, and a retailer). Responding to the demand from
the downstream, each player repeatedly decides the amount to place an order to the
upstream. As a result of the information delay, natural tendency for short-sighted
local optimization and self-perpetuating fluctuation along the chain, most
participants usually experience stressful surges of inventory or accumulating
backlog. The game convincingly conveys the key idea behind systems thinking - in
complex systems, cause and effect are distant both in terms of time and space
[Sterman 2000]. The game was followed by a lecture on numerous real-world
examples of phenomena of the same nature ("bullwhip effect"), and discussion on
how one could expand the limited mental model and make sense of complex social
systems. The lecture also introduced what would follow in the Forum, applying
systems thinking in exploring the two topics in thematic sessions with inherent
systemic nature: globalization and climate change.
3) Personal storytelling (Day 2 evening): The teams sat together to get to know each
other. In the session the facilitators introduced "circle-process," and the participants
were encouraged to share some salient personal stories. Circle process [Senge 2006]
is a tactic to engage a group in dialogue, originally practiced among endogenous
American tribes, in which participants take turns, others are asked to be
appreciative to the speaker and are not allowed to interrupt. At the very beginning
of the team experiences during the Forum, the intention was to help the teams start
establishing holding environment.
4) Relating in Reflection - LolI and LHC (Day 4): LoI (Ladder of Inference) and LHC
(Left Hand Column) are both inquiry and reflection tools, conceptualized by Argyris
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and disseminated by Senge [20061. Lol describes the human cognitive process, from
perception and selection of raw data, interpretation, attribution to generalization,
each of which often screens out some elements of the reality that are potentially
important but are not well accommodated in one's current mental model. The missed
elements typically represent the opportunity loss to alter dysfunctional
interpersonal dynamics or notice systemic flaws that need modification. LHC is a
frame that attempts to shed light on "what was not said" (in left hand column) as
opposed to what was actually said (in right hand column) in conversations.
Unproductive conversations often lack inquiries into the LHC of the other side and
quickly go up one's own Lol. The key idea is to bring one's own Lol and LHC into
awareness (Subject-Object move), as well as staying curious about the others' Lol
and LHC (suspension of own belief, as the key condition for dialogues). In the middle
of the thematic sessions in which the teams started to work on some tasks, the
session was meant to encourage the participants to reflect on the team processes so
far, and identify missed elements underlying unproductive dynamics, if any.
5) Relating in Role Dynamics - 4 Players Model (Day 5): 4 Players Model, originally
proposed by Kantor [19751 and was disseminated by Senge [2006], categorizes 4
basic roles in a group - mover, follower, opposer, and bystander. Each of the roles
respectively represents direction, momentum, correction, and outside perspectives,
all of which can be indispensable and is not inherently good or bad. The key idea is to
encourage the participants to depart from an old notion of the leader always as the
mover, and appreciate the distributed nature of leadership, as well as the necessity
of observing role dynamics and purposefully switching one's own roles.
6) Personal Visioning (Day 6): The session was about articulating and communicating
one's own visions. While there are different types of approaches to engage
participants in deep self-introspection, and also different aspects of personal visions
to orient participants' attention, the chosen method was a) ask the participants to
imagine "the last day in life" and reflect on the achievement in life, and b) articulate
visions in terms of professional accomplishment, personal satisfaction, and
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relationship. In addition, as a creative deviation from conventional practices, the
participants were asked to c) present in a "poster session" as a way natural science
researchers are most accustomed to when "selling" ideas. Right before the stressful
transition from Phase 2 (thematic session) to Phase 3 (machine building), the session
was meant to spur creative energies and promote deeper mutual understanding
among the participants.
7) Inventing STeLA (Day 9): In this session, scheduled right after the Rube-Goldberg
Machine competition at the end of Phase 3, the instructor asked two simple
questions, "what was the most important learning for you during the Forum," and
"how do you envision to pass down the experiences to the next generation," then all
the staff members disappeared from the room. The expectation was that the
participants were now ready to self-organize without any further guidance or
structure, leadership would emerge, and hopefully some of the participants would
consider joining the staff member for the next year (to plan STeLA Leadership
Forum 2008). In an hour the staff member would come back to the room and listen to
what the participants would have to say.
Facilitator
Facilitators were to play an integral role for the educational purposes of the Forum,
guiding the participants' learning, mentoring and coaching the members of the team each of
the facilitators was responsible for.
10 of STeLA staff members volunteered to serve as facilitators. The backgrounds and
experience levels of them varied - 4 were science or engineering PhD students studying at
Harvard or MIT (no prior working experiences but with some teaching experiences), 3 were
science or engineering graduate students at Japanese universities (no prior working
experiences), 1 PhD student at MIT Sloan (Organizational Studies Group, with several
years of working experience in public and social sectors), 1 recent graduate from MIT
(working in management consulting in Japan for months), and 1 masters student at MIT
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Sloan/Harvard Kennedy School (the author, several years of management consulting
experience).
Prior to the Forum, the facilitators went through 3 types of training intended to
supplement the limited experiences, namely, a) group reading, b) "test-run" the sessions
(such as Carson Racing, Beer Game, LoI/LHC) to the staff members, and c) facilitate the
STeLA internal staff meetings. Reading materials included DLM [Ancona et al. 20071, team
processes [Ancona 19991, process consultation and dialogue [Schein 1993b], systems
thinking and reflection tools [Senge 2006], team learning and psychological safety
(Edmondson 1999), development [Kegan in Berger, 1999], adaptive leadership [Heifetz
1994], leadership education [Rice 1965], etc.
During the Forum, major responsibilities of the facilitators were to create and maintain
holding environment and psychological safety, and provide appropriate challenge and
support for development. Specific functions of the facilitators could included, from more
active to less active, 1) chair the morning check-ins and evening reflection sessions if
necessary, 2) encourage participation of less active members, 3) provide observations on the
way the team worked, 4) promote reflection and feedback among the members, and in
addition, 5) record and report the observations as informants for the research purpose of this
study. Even though it was anticipated that the facilitators needed to play a major role for
the teams to function at the beginning, it was encouraged to the facilitators to gradually "let
the team facilitate itself." The facilitators met every night after all the activities of the day,
to collectively make sense of what was going on in each team, share learning among the
teams, take prompt corrective actions if necessary, and support each other to perform this
intensive role.
It had been explicitly communicated early in the planning process of the Forum that the
Forum and the preparation process would provide a major learning experience not only for
the participants but also for the staff members, especially for the facilitators. In retrospect,
it was absolutely true. While the instructional design of the Forum was set to a relatively
introductory level, the learning required for the facilitators to make participants' learning
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happen was by far at a higher level. Essentially, leadership to mobilize adaptive work in
Heifetz's term is about creating an environment in which people can learn, and it is
imminent to "identify who needs to learn what [Heifetz 19971." As Kegan and Lahey [19841
noted, "a person.. .facilitating the development of those around him or her is the person who
can truly be called a leader."
As we will see, major interventions by the facilitators did impact the team learning
processes, and in this sense the educational purpose of this study did provide rich additional
materials to the behavioral research purpose of the study. From this perspective, Chapter 6
will closely examine the facilitators' interventions and their effects.
5.3 NEW METHODOLOGICAL DESIGN
The use of sensor badges in this study was primarily meant to serve the two of the three
purposes introduced in Chapter 4: 1) as learning tool to stimulate team reflection, and 2) as
research tool for network analysis to supplement ethnographic method. It was intended that
the analysis results of the Forum would provide useful insights on how sensors could be
useful as an intervention tool.
Technology platform
The sensor badges were cell-phone sized wearable devices that capture 3 types of data
through combined sensors: physical activity level (3-axis accelerometer), extracted speech
features as nonlinguistic social signals in vocalization (microphone), and proximity (infrared,
Bluetooth) [Olguin Olguin et al. 20061.
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FIGURE 15: SENSOR BADGES
Source: Sensible Organizations project, 2007
The battery life of the devices was long enough for the participants to wear the badges
from the beginning of the day in the morning to the end of the day's activities at night. At
night the facilitators collected the badges from the team members, so that the badges were
charged and the captured data was downloaded for later research, and the badges were
ready to use for the next day.
For the learning purpose, preliminary analysis of the collected data was to be provided
to the teams, in a form of "sensor data feedback sheets" during the reflection sessions every
evening. Since the analyzed data should be available during the same day, not the next day
(to be used in the reflection sessions), while the sensor badges should not be detached from
the members before and during the reflection sessions (for later research about team
dynamics during the reflection sessions), data was also collected through wireless
transmission from the individual badges to the base stations that the facilitators carried.
The base stations were collected and the data in them was analyzed prior to the reflection
sessions.
Sensor as a learning tool: sensor data feedback sheet
The sensor data feedback sheets included several types of analysis and visualization. 3
indicative examples of visualization are shown and explained below.
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FIGURE 16: SENSOR OBSERVATION ON A MEETING
Source: Sensible Organizations project, 2007
The figure shown above is one example of analysis on a single meeting (Day 3,
15:45-18:10, team 5). The graphs on the left show the level of equal participation among the
members, and activeness of vocal participation by individual members. The graphs might
indicate that the team actively exchanged ideas for an hour in the beginning, and shifted to
work individually with decreasing discussions. The diagram on the right indicates vocal
exchange during the meeting. The size of the circle represents the amount of speech (a
person with a big circle talked a lot). The links among the circles represent degree of
interaction, calculated from response patterns in speech feature and proximity (thick link
means frequent and prolonged interaction). The color of the circles represents aggregated
interactivity (dark green indicate more interactive). For example, the member in upper right
in the diagram has strong tie (thick links) with most members but was not interactive (white
color). One possible interpretation is that his/her style was directive.
Typically, each team had a couple of meetings per day, and this type of analysis was
conducted for each meeting, as the facilitator specified the starting and ending time. The
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result was provided in the feedback sheets for respective teams to be used during the
reflection sessions. It was anticipated that the visualization of these simple variables such
as participation and interactivity might help the team surface certain types of issues that
might be felt uncomfortable to address and tend to be otherwise avoided (e.g. member
inclusion/exclusion, dominance). Bringing invisible team dynamics to awareness would
stimulate reflective conversations.
K3., . _ I&24,&25,
FIGURE 17: TIME-SERIES SENSOR OBSERVATION TRACKING A TEAM
Source: Sensible Organizations project, 2007
The figure shown above is another example of visualization in the feedback sheets:
time-series comparison of a team (Day 2-Day8, Team 4), which was provided in the
reflection sessions during the later phases of the Forum. It shows the same diagram as in
the previous example, while the unit of analysis is not a single meeting but the entire day,
along the time-line. The figure seems to indicate that the team dynamics gradually shifted
from unequally distributed, dominant to more cohesive. For example on Day 3 (8/20), the
member on top of the diagram might be interpreted very dominant (large and white circle),
while ties among other members seemed very weak (thin links). In contrast, on Day 7 (8/24)
and 8 (8/25), the sizes of the circles are relatively equal, colors are equally darker on average,
and links among the members are multi-directional and thicker on average. These sensor
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observations might or might not coincide with the perception of the members, which in itself
might stimulate conversations about what was going on in the team and why.
MOTION
F lur2I
NOTE A 4rag a dm at 1romnent of each teaf.
&Iteracty
teiarn rmar oa t ;a;r iqýý nnI tat re
NOTE Avne oratwty evt mam each tea.
Thls encrr indicata how t#i0!y-em*pted or intenswve. each team's discustions were on avertae.
FIGURE 18: SENSOR OBSERVATION COMPARING AMONG TEAMS
Source: Sensible Organizations project, 2007
The figure shown above is yet another example of visualization: cross-team comparison
(Day 4, all the day, all teams). The first graph tracks aggregated physical activity level (via
accelerometer) per team. It indicates that Team 3 (red line) and Team 6 (yellow line) were
relatively active, while Team 1 (blue line) was not as active. It also indicates when the teams
generally tended to be active or inactive (e.g. low activity level around 12:00pm), and
difference among the teams in any particular time ranges (e.g. team 3 was exceptionally
active around 12:00pm). The second graph compares aggregated interactivity level (via voice
features) among the teams, indicating that Team 3 and Team 4 were relatively interactive.
These analysis was included in the feedback sheets for all the teams every day.
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As further detailed in Chapter 6, the level of attention the members paid to sensor data
feedback sheet varied among the teams. The effects of the sensor data on team learning
processes were mixed, while some participants highly appreciate its usefulness. It should be
noted that the arrangement for semi-real-time feedback mentioned earlier (wireless
transmission of data from individual sensors to the base stations, in order that the
participants received the result of the analysis of the day while they still wore the sensors)
left some technical problems of data transmission unresolved, resulting in part of the data
missing from feedback sheets. Some participants found that they appeared completely silent
on the feedback sheets although they thought they participated actively, and it impacted
their credibility in the accuracy of the sensor observations.
Sensor as a research tool
Aside from the use of the sensors as a learning tool, the collected data was intended to
be analyzed after the Forum to further examine the emergence of network among the
participant, including inter-group network as shown in the figure below 22. Factors such as
inter- and intra-team boundaries, the role of boundary-spanning individuals, and change in
communication patterns after major interventions or events that were perceived to alter the
team dynamics (as detailed in Chapter 6), cannot be comprehensively examined without the
data collected by the sensors.
22 The inter-group network shown in the figure was generated during the Forum, using the
data collected through the wireless transmission missing part of the data, as mentioned
earlier. The analysis of complete data stored in individual badges is ongoing.
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FIGURE 19: SENSOR OBSERVATION ON NTER-GROUP NETWORK
Source: Sensible Organizations project
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CHAPTER 6
FINDINGS
6.1 STRUCTURAL ANALYSIS
General observation
Since all teams were mix of Japanese and American participants, the challenge teams
most commonly faced was language and cultural barriers. In phase 1 and 2, US students
typically pointed out Japanese students' limited participation and contribution. Japanese
students typically experienced US students' activeness and assertiveness overwhelming and
found it difficult to contribute to the team. During phase 2, two teams came up with a set of
norms to encourage participation of those who are less fluent in English (e.g. English
speakers should speak clearly and slowly, clarify objectives, visualize discussions, repeat
key points, Japanese speakers should ask clarifying questions) and encouraged other teams
to follow the same norms. Adoption and effects of these norms seemed to vary among the
teams. Some teams actively tried and modified various tactics, and then learned to improve
the quality of communication more than others.
Toward phase 3, in addition to the communication barriers, teams faced the increased
complexity of the tasks and severe time pressure, posing a trade-off between efficiency
(planning and implementing large amount of tasks before the deadline) and effectiveness
(equal participation, thorough communication, creative idea generation). As a result of this
new challenge and also the improvement in communication, some members started to
realize that the difficulty in establishing effective teamwork is not only because of the
language barrier but also due to cultural differences: horizontal consensus-building vs
vertical decision-making, willingness to speak up against perceived majority, etc. Some
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teams openly faced task conflicts due to these differences and learned to some extent how to
deal with them. Conflict and conflict resolution seemed to have been turning-points in team
dynamics, and its timing varied among teams. Members of some teams perceived cultural
differences but avoided facing them, or realized such differences only after completion of the
tasks. Others, at least from the written reflections, seem to have just focused on
communication problems and not recorded any salient realization of challenges in cultural
differences.
These dynamics varied among teams, which led to the difference in performance and
learning. The following section summarizes the major differences among teams. More
detailed description of each team's experience follows later.
Performance
3 teams (Team 1, 3, and 5) performed better than other teams (Team 2, 4, and 6)23. The
following table shows stability (number of interruptions in the motion of the videotaped
Rube-Goldberg Machine) and duration (length of chain reactions, less time for interruptions)
of each team's product. It is apparent that teams had to sacrifice duration to complete
machines that function in a stabile manner.
Team 1 Team
Number of interruptions 0 4
Duration (seconds) 24 4C
TABLE 4: PERFORMANCE OF THE TEAM PRODUCTS
Source: STeLA, Analysis of videotaped Rube-Goldberg Machines, 2007
To uncover group dynamics underlying the difference in performance, the following
figure summarizes 1) the team composition according to the countries where they study, and
23 Evaluation according to the criteria introduced in the previous chapter; in the
Rube-Goldberg Machine competition at the end of the forum, team 2 and 4 were awarded
prizes.
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language proficiency, 2) initial level of participation or dominance of each member, and 3)
eventual level of participation of each member and intra-group structure.
Team composition
O0
Participation in Day 2-3
active *-- passive
I I I I I
US participant sub-group
JP participant
English fluency O assigned
Japanese fluency manager
Participation in Day 7-8
active * passive
I I I I
Team2 I * 0[6-j0-( 0 0 - 0*0 0
Team 2 ic0 0 I. OO
_1 0
Team4 3* ( O ' no & 000 00Team5 [90 1 .00 O0
----- O 0O
-- -- O O
FIGURE 20: TEAM COMPOSITION AND DISTRIBUTION OF PARTICIPATION
Source: STeLA, observation by facilitators, 2007
Team composition
Black circles and white circles in the figure respectively represent participants from
universities in the US and Japan. Those in full line and dotted line squares are respectively
fluent in English and Japanese. Not being fluent in English does not mean not being able to
speak English at all; the interviews to select participants were conducted in English, and
English proficiency was one of the selection criteria24 . The classification here is based on
24 Selection result should mean that English proficiency of selected participants were
relatively high within the applicant pool; it reflects oral English proficiency level in
Japanese college and graduate school students.
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facilitators' evaluation on communication effectiveness of each participant in working in an
English-speaking team environment. Not fluent means below 2 of 5-scale evaluation from 1
(cannot communicate in English at all) to 5 (no communication issue; see Appendix D for
evaluation form for the facilitators). It is also notable that there were 2 Japanese speakers
from US universities (in team 4 and 6), one Japanese studying in the US and the other
non-Japanese who studied Japanese.
Team 3, 4, and 5 were well balanced in terms of language proficiency, which indicates
that these teams would have had to come up with some communication tactics for majority
of the members to well understand each other. Other teams had disproportionate, or
unbalanced language proficiency - in Team 1 and 2, 5 members out of 6 were fluent in
English. Since official language throughout the forum was English, these teams might have
faced a choice of either slow down to fully include the member who is less fluent in English,
or prioritize efficiency and compromise full participation by everyone. In Team 6, 5 out of 6
members, including one from the US, were fluent in Japanese, while only 3 were fluent in
English. One member would have been isolated if the team chose to speak in Japanese.
While official language was English, this distribution might have impacted the way team
socialized in unofficial settings during the forum.
Team composition seems to be partly responsible for subsequent team dynamics and
performance. 2 out of 3 high-performing teams (Team 1, 3, and 5) had mixed language
proficiency. However, better interpretation would be that, as recent diversity predicts (see
Section 2.2), team processes mediated between diversity and performance.
Initial level of participation
Participation during Day 2-3 in the figure is based on facilitators' evaluation to allocate
100 points among the members in the same team according to the level of participation in
the team discussions (see Appendix D for the evaluation form for the facilitators). For
example, each of Team 2 and 6 had a very active or "dominant" member who accounted for
more than 40 points, while a couple of very passive members accounted for 0 to 10 points.
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The members in Team 1, 3 and 4 participated relatively equally from the initial activities of
the forum, each member's points ranging from 10 to 30.
Initial participation also only partly explains the team performance. Neither of the 2
teams with dominant participants (Team 2 and 6) performed well, while two of the four
relatively equally-participating teams (Team 1 and 3) performed well. However, Team 4
with equal participation did not perform well, while Team 5 with less equally distributed
participation compared to Team 2 and 6, actually performed well.
Eventual level of participation and team structure
Participation in day 7-8 in the figure applies the same measurement of participation, in
addition to several types of intra-group structures that emerged over time and the
facilitators observed. Shaded circle indicates a designated "task manager" who was
responsible for coordination and decision making, representing the entire team. Doted circle
means subgroups within teams, each of which was responsible for a certain sub-tasks.
The resulting team structures well represent how the teams modified the way they
worked during Phase 3. Each of high-performing teams developed particular team
structures - Team 1 split into US and Japan sub-groups to work on different modules that
were combined in the end, eliminating communication barriers within sub-groups. Members
of Team 3 made 3 pairs of a Japanese speaker and an English speaker, as a unit for
members to support each other across language barrier, and also assigned a manager. Team
5 assigned a manager role to a Japanese member who was initially not very active, and
worked in a rather flexible manner without sub-group structure. Other teams did not modify
the way they worked as drastically - Team 6 maintained the initial unequal participation
until the end, and Team 4 did not develop any structure while the level of equal
participation increased. In Team 3, two Japanese participants, initially less active,
eventually teamed up and became most active, while other members remained rather less
engaged in the team task.
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The following table summarizes different factors that were discussed so far. Although
many of these factors seem to have contributed to the performance, they do not fully explain
how each team evolved to perform well or not. Following section attempts to apply a
temporal model to better examining causes and effects of team dynamics.
High performance
Mixed language profficiency
Initial
Equal participation
Eventual
Manager
Structure
Subgroups
Team
1
x
x
x
Team
2
x
Team
3
x
x
x
x
x
x
Team
4
x
x
x
Team
5
x
x
x
x
Team
6
x
TABLE 5: SUMMARY OF PERFORMANCE AND STRUCTURAL FACTORS
Source: STeLA, analysis of team processes, 2007
6.2 TEMPORAL ANALYSIS
The following figure summarizes the key events, facilitator's major interventions, and
transition of perceived productivity in each team. Facing conflicts (*) seems to have played
an important role in surfacing and resolving teams' issues and improving productivity, while
potential conflicts, although perceived by some of the team members, were sometimes
avoided (*). Other key events (A) included modifying intra-team structure (e.g. splitting
into sub-groups, assigning a manager, introducing a set of new norms or rules, having an
intimate conversation that increases team's cohesion). Facilitator's major interventions can
be categorized into challenge (--) that questioned assumptions and pushed the team to face
difficulties, and support (=) that were encouraging and relieving.
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FIGURE 21: TEAM TEMPORAL ANALYSIS
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Introducing a "crisis"
Team
1
Team
2
Team
3
Phase 1 Phase 2
I I IFII
Phase 3
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The following section chronologically describes each team's experiences, role of
facilitators and some of the participants' learning.
Team 1: Choosing communication efficiency, sacrificing unity
Notably, this team had imbalanced language fluency; only 1 member had difficulty in
English. Without facing a collective challenge of a communication barrier, the team was
supportive in trying to include the member who was not fluent in English. When preparing for
the presentation concluding the thematic session during the phase 2, the team had developed
its own way to work efficiently: splitting into two subgroups, proceeding subtasks concurrently
and putting the outcome together.
On day 6 toward the phase 3, the team decided to split into subgroups again, Japanese
and the US participants [A split into subgroups]. One member noted "this turned out to be the
weakest link in our group project because there was no cross communication between the two
subgroups, which led to problems when the time came for the two modules to be merged
together in the final setup. The lack of effective communication also led to the lack of a
coherent story line that should ideally underpin the display."
During the project, two US members noticed that the team is not functioning well, tried
to fix the problem but the team did not follow their suggestion. In the morning of day 8,
realizing the disparity between the two subgroups and almost facing a panic, the team
developed the unified work plan for the first time and introduced hourly meetings to assure
interactions between the subgroups [A united plan/meeting rule]. Comments such as "we did
not develop unified vision in the beginning" and "we did not assign a manager as some other
teams did" were made during the evening reflection session.
It seems that the team had avoided some interpersonal hidden conflict - in the final
reflection, one member hesitantly disclosed the feeling that another member's way of giving
direction in the early phases had not been effective [ dissent to authority style). The team did
not probe into this issue deeper; facilitator commented "only if we had one more session for
reflection, we might have had a meaningful discussion."
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The facilitators functioned as an audience. They usually opened reflection sessions by
asking probing questions such as what the members felt or what they thought they should
reflect on. However, they did not remember their particular interventions that influenced
the course of the team significantly. One facilitator commented that "the fact that the team
had two facilitators might not have worked well - the two facilitators did not clearly
differentiate their roles, and one might have refrained from strongly intervening in case the
other had different intention."
Team 2: Dispersed engagement, reunited by an emerging strong leader
This team also had 1 member with difficulty in English, but more notably, level of
members' engagement significantly varied, with a JP member standing out and taking a
commanding role, and some others taking a step back.
During day Ito day 5, the member who was less fluent in English, KK, had difficulties in
contributing but was striving to do so. Another JP member TR, although good in English, was
rather distant from others who were outspoken both in and out of the team.
At the end of Day 6 when the team was entering the phase 3, it was effectively split into 2
subgroups: 2 members staying and working late to complete the designing task, and 4 others
who were tired and decided to go to bed. TR, who had been rather quiet during the 1st half of
the forum, disclosed that she was confused what "leadership" was about and struggled to lead,
and cried during the reflection session. While the facilitators hoped to continue reflection, the
team under time pressure wrapped-up reflection session in 30 minutes and went back to work.
Later at night, 4 members had left without completing the task, when the facilitators came
back from a staff meeting and found TR and KK continuing to work and complaining about
others [* two members left working]. One of the facilitators, after finding them working and
complaining about the other members, encouraged them to inquire what the other members
were thinking but were not saying [==separate coaching].
On day 7, TR and KK took an initiative to buy materials and lead the team, as the
facilitator noted, with TR "in a kind of dictatorial way" and KK finally "finding his position".
Engagement of other members was mixed - one trying to contribute but feeling left out due to
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lack of machining skills, another keeping a distance from the team, two others active but
rather focusing on their own pieces of task. End of the day, the 4 members again wanted to go
to bed tired, skipping reflection session, but the facilitators insisted on having a session. The
facilitators' intervention included both individual coaching and group facilitation [--bringing
together]. Eventually a reflection session was hold, in which the team brought up the issue of
separation, and decided to introduce an hourly meeting the next day [*Areunion]. In the
morning of day 8 the team, having working on individual parts separately, came up with the
overall plan for the first time, and completed the machine until the end of the day.
One member (who was distant until the end) described the dynamics: "as we found later
it is in Japanese culture to avoid conflicts, so that sometimes they did not argue not because
our points seemed so logically strong to them but simply due to the aggressiveness with which
we used to put forward our arguments [* unaddressed cultural difference]. So, one discovery
we faced was the fact that we have to make quite a strong effort to involve our Japanese
friends into forum process. Group meetings contributed to the resolution a lot but the real cure
turned out to be the Rube Goldberg Machine team project. Once there was a real job to be done
fast Japanese students in my team began to take the initiative and in many cases showed
themselves as stronger (or even tougher) leaders than students from US."
The facilitator functioned as a joint. It is noteworthy that lots of facilitator intervention
took place by one-on-one or at the sub-group level to bring them back to the team. The
less-experienced facilitator, with help of another very experienced, felt intimidated but
strived, catching members individually and asking open questions to push them to think
through about the team. The tactics he mainly deployed was reminding the topic introduced
to the participants earlier (left-hand column). He was not confident at all but found that his
intervention toward the end of the phase 3 quite successful to bring the team together.
He reflected: "I was kind of invisible when (the other facilitator) was around... Since I
have no confidence and not much experience as a facilitator, I was hesitant to give too much
interventions as I was afraid that I might spoil the team. However I decided to heat up the
situation after they enter the "storming stage" by asking more "why this is happening,"
"what do you think can be done," "what do you think will be the best for the team," quoting
the materials of leadership education sessions...it was hard for me to get the team to
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concentrate on what I tried to say most probably due to the lack of confidence in myself. But
after a while I started to get used of it and knowing that if I keep on like this the team would
not learn much from this forum (me either)...I learned that a facilitator should have
confidence in himself so that he could at least have the influence to make others to pay full
attention to him." He also commented that "the most important advice that I got from (the
other facilitator) was to trust the team members' abilities and let them do what they believe"
Team 3: Starting cohesive, thriving through conflict
Language fluency was balanced in this team; 4 fluent in English, 4 in Japanese, and 2
overlapping. While facing apparent language issues, the facilitator noted that the team's
atmosphere was polite, warm and appreciative and intimate from the beginning. Some
members shared salient personal stories in the day 2 dialogue session, which "contributed to
the formation of safe, trusting team environment" going forward [Apersonal stories].
On day 6 when preparing the presentation concluding Thematic Session, the team spent
"2/3 of the session talking and reflecting, trying to make sure everyone's thoughts were laid
out and understood," while some other teams divided into subgroups and worked separately.
Although things looked like they were working well, however, the facilitator commented later
that "even if members were not in complete agreement, presentations could be prepared and
delivered, which is much easier than designing and implementing a physical machine that
functions [ nice, polite, inclusive]."
Later on day 6, the team decided to split into 3 sub-groups, pairing an English speaker
and a Japanese speaker. The team spent most of the time talking, lagging behind other teams
in designing the machine. Reflection session, following one member's suggestion, was used to
share everyone's personal vision to be reflected to the machine design [L talking without
actingl. It seems that the facilitator at this point did not explicitly draw the team's attention to
the potentially unproductive dynamics [l4et it go]. On day 7, the team gradually realized the
need to change dynamics when members "tried to pretend there were no conflicts" although
misalignment between machine parts, and perceived priorities of the tasks, were apparent.
"The team lacked either mover or oppose."
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Finally one member disagreed with another and started crying, which triggered the team
to surface its hidden issues. There turned out to be several disagreements in terms of design
and implementation about some of the machine components, perceived sense of urgency,
responsibilities as to who is doing what, decision-making approach as to whether top-down or
bottom-up, etc [*surfaced conflictj. In reflection session members shared concerns, honest
opinions to each other, including a critical feedback to the facilitator; one of such feedback
included the comment that the facilitator looked too much worried about the team but she
could rather remain silent and focus on translating when the team had communication
difficulties [ amplify anxiety]. The team designated one member as the "manager"
responsible for coordination and decision making [Aassign managed]. The team restored
productivity toward day 8.
The facilitator functioned as an amplifier - resonated with the accommodating climate
of the team, but later internalized the team's hidden conflicts, which admittedly raised the
level of anxiety to stimulate the team's productive emotional outburst. The facilitator
reflected: "during the first day of fabrication, I became very worried about the team's
progress, and I started to make direct interventions to increase the awareness of the time
pressure. My intervention indeed increased the pressure level to the team, which
accelerated the conflict level in the team and resulted in a burst. This intervention worked
in a sense that because of that burst, we were able to have the turning-point discussion.
However, I still think I went too far intervening. I should have trusted my team members
more and let them figure out the way."
Team 4: Preempting a technical challenge, but passing an adaptive
This team also had balanced language fluency. Facing communication difficulties in
English, reactions of the two US members were characteristic: One (RB) inquisitive and
inclusive, another (OG) frustrated and hasty.
It was instrumental to all the participants that RB, seeing limited contribution by
Japanese participants as an opportunity loss and advocating that "Japanese participants were
just as competent and full of ideas as we were, and we wanted to benefit from an equal
exchange of ideas with them," came up with 5 principles that he suggested to the team and
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later to the entire participants during a left-hand-column session on day 4 - " (1) clearly state
objectives at the Beginning of a talk or discussion, (2) use visual aids containing key words, (3)
speak slowly and clearly, use simple words, (4) repeat key points several times, (5) ask
questions to confirm that key points are understood. Several Japanese participants from other
teams later appreciated this provocation [Acommunication tactics].
Ironically, these tactics to solve rather "technical" language problems, combined with
time pressure in the PJ phase, the separate-work structure introduced in the phase 3, and
probably OG's strong attitude to quick decision-making, the team avoided facing further
"adaptive" challenge. Another US participant, who was in a unique position as a Japanese
studying in US, noted:
"We had issues with communication that became more and more prevalent during the
making of the Rube-Goldberg machine. Some of us bottled up feelings of dissatisfaction inside
and did not share how we really felt about the team's performance. In order to avoid
unnecessary conflict that could result in "unnecessary" hurt feelings, some of us let ourselves
be dictated by others. I personally kept certain things to myself because I constantly felt that I
was not on the same playing field as my teammates due to my lack of knowledge and
experience in certain areas. I therefore made the judgment that my opinion had little to
contribute to our machine. The division of tasks in our group made me further feel that way.
While my teammates built the machine. I was in a different room, making a powerpoint [^
unaddressed cultural difference]."
OG was aware of cultural gaps and noted that "I started analyzing and testing how we
could bridge (the gaps) but did however not make huge progress during these 10 days and was
frustrated with my inability to get my point across to the Japanese participants more than
once." RB only noticed the gap after all the tasks were completed, noting that "while language
was one barrier to effective exchange of ideas between American and Japanese participants,
there were other cultural barriers of which I had been unaware. During a final team
discussion following the Rube Goldberg Machine Competition, some of my Japanese team
members told me that they had not felt comfortable or capable of sharing their views during
the initial planning session for our Rube Goldberg Machine and the delegation of sub-module
design tasks that followed our initial planning session. This discomfort or incapability had
125
only in part been due to the language barrier; primarily, it had been due to a culturally
ingrained unwillingness to speak up against a perceived majority opinion. These team
members had preferred to work half-heartedly for two days on subprojects in which they felt
less than fully invested, rather than speaking up at the beginning to help shape our team
vision in a way excited them. So I learned only after we completed the project that some of my
team members had resented their assigned tasks. If I and some of the others had known this
at the outset, we might have modified our plan and our machine might have worked better as
a result. I learned from this last discussion that unspoken, cultural barriers to communication
can interfere with effective collaboration even when linguistic barriers have been removed [A
late realiza tion] ."
One facilitator functioned as an energizer, the other as an alarm. Although in two
reflection sessions one facilitator "intervened when I noticed that Japanese participants'
opinions were not fully addressed," the issue remained unaddressed. he had noticed that some
group members may have shared the frustration to the allocation of the tasks and the rather
"pushy" decision making process that the team adopted in the first day of the project; the
facilitator asked the group whether each member in the group was "emotionally satisfied"
with the proposed approach that the group 4 decided to take (dividing the machine into
modules so that each member can work individually, to avoid the conflict that may arise from
communication)[-attempt to surface a conflict]. Contrary to the facilitator's intention, RB
immediately answered "there was no disagreement," and all members agreed with RB partly
because of the rather hasty, intense atmosphere of the meeting due to the time constraint.
The facilitator reflected: "it was apparent that some member has some discontent after
the reflection, however, and more appropriate intervention could have mitigated discontent of
some members, and could have directed the team to face, and possibly overcome, the cultural
and adaptive challenges. The same point could have been brought up to the table at the end of
the second day of the phase 3. In addition, facilitators could have consulted with individual
group members during the project to help them share their concern to the group."
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Team 5: surviving early turbulences, uniting further
This team had smaller number of members and balanced language fluency, with 3 fluent
in English, 3 in Japanese, 1 overlapping. As early as in day 3, when preparing an interim
presentation back from local factory visits, the team started to surface difficult tradeoff
between thorough communication (time-consuming due to language barrier) and timely
completion of a task [*efficiency/effectiveness trade-ofA. US participants tended to try to
wrap up a discussion, and the facilitator intervened to draw the team's attention back to the
lack of participation by the Japanese members [->surfacing conflicts]. As a result of the
prolonged discussions and lack of time for preparation, the team was the only one who
delivered oral presentation, while the other 2 (out of 3 assigned to Globalization and
Manufacturing topic) prepared PowerPoint slides.
While there had been no explicit instruction to deliver a PowerPoint presentation, one US
participant, YD, was highly unsatisfied with the team's "failure to do as good as others." She
took an initiative on the Day 4 to have a team reflection, without the facilitator, to discuss how
the team could improve communication. Later the team pleasantly explained to the facilitator
that the team came up with some tactics, mostly similar to what RB in Team 4 would later
announce to the entire participants [Acommunication tactics].
The next evening on Day 5, when preparing for the next presentation concluding
Thematic Session, the team further faced the same dilemma, which would further develop to
an adaptive challenge, the cultural gap beyond language barrier. When discussing how the
presentation should be delivered, the most vocal member in the team, AE, grew impatient to
perceivedly indecisive attitude of Japanese members. He harshly asked if there were any
oppositions against his proposal, and others remained silent. In the following reflection
session the facilitator drew the team's attention to this dynamic, pointing out that the tone
was not the one to ask for candid feedback [-surfacing conflicts]. The discussion about what
was happening developed to exploration by each of Japanese and US sides into the
left-hand-column of the other, which was quite puzzling to both sides. The discussion
continued until 3am after the facilitator left [*cultural difference].
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A Japanese member KK noted: "my biggest discovery is differences of the way of thinking
in nations and cultures. Before attending the forum I expected there would be many conflicts
in the forum due to differences of opinion. We had many conflicts of course. In fact, the reason
of these conflicts is much deeper than what I had thought. Before thinking about our opinion,
we had to discuss our ways of thinking. I had already known these differences by listening
someone's comments or reading books, but in the forum I could learn them as my own
experience. This will give me wider view of both local and global issues." The presentation on
what the members discovered about globalization, from the Thematic Session as well as from
their own dynamics, was titled "accepting diversity, respecting difference." [A accepting
difference]
The overnight conversation led to a substantial change in dynamics from the next day 6.
Toward the phase 3, AE suggested that a Japanese member SY, relatively fluent in English,
play the "manager" role to coordinate and make decisions [A assign managedr. When
designing the machine, team's ideas for the storyline behind the machine converged to "Bridge"
- what the team had been struggling to build. At the end of the day 7, although the team was
facing the task complexity and time pressure, the members insisted on having a reflection
session, which took a place in a restaurant on the way from the machining site to the lodging
place around midnight. During the session, SY made a salient comment that further
strengthened the team, "I realize the difficulty of my task to coordinate everyone's passion to
the machine, especially because the passions are so strong. Please trust me and I will fully
respond to your trust," and he cried [Apromoting trust]. By this time the facilitator had made
it clear that one of his role was to delegate his roles to the team, and did not make any
interventions [Vliet it go].
Day 8 was again a stressful day, especially for YD with little experience in engineering,
who had well established a "perfectionist" role but continued to propose ideas that others
considered unrealistic and therefore declined. Completing the machine, while taking mental
care of an extremely frustrated member concurrently, seemed a challenge [* unsatisfied
membeA]. At the end of the day, after the machine was done, reflection session as an
established norm took place on the crowded last train from the machining site back to the
lodging place. The session turned out to be the most emotionally intensive moment of the team.
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YD disclosed that the day was the first time in her life to give up her ideas. A Japanese
member KK, who had established an "opposer" role, this time responded by sincerely
apologizing, "with my engineering skills and knowing your struggles, I could have done much
more to help you. I'm really sorry." The two, both crying, gave a hug to each other and
remaining members [Areconciliation]. It must have been a quite unusual scene in the
crowded train in Japan.
The facilitator functioned as a pressure cooker, orienting the team back to hidden voices
or avoided conflicts, consistently asking how the team could improve the way it worked,
clarifying from the beginning the facilitator's goal to be that the team getting able to work
without the facilitator, therefore gradually reducing proactive interventions and shifting to
observation.
Team 6: fragile boundary
Most notably, 5 members could speak Japanese in this team (4 Japanese, out of whom 3
are not fluent in English, plus 1 American who studied Japanese). While the
Japanese-speaking American (KM) made Japanese members comfortable by talking with
them in Japanese, official program was all in English, and the only non-Japanese-speaking
member (BC) tended to try to engage Japanese members and summarize and make
decisions when under time pressure.
One Japanese member, HO, had difficulty in participating from the beginning and
remained silent almost all the time. The facilitator was making salient efforts to encourage
him to participate [=:inclusion]. On day 4 during the factory visits in which the hosts from
the factory were all Japanese speakers and the team had to translate Japanese comments to
English for BC, he realized the communication difficulty that HO had been experiencing.
Later the day, BC shared the experience with the team and encouraged the team to be more
considerate to HO. The facilitator noted that this conversation made the team's atmosphere
much more inclusive [A communication tactics].
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On the Day 7 when the team was working on the machine project, a significant
distraction took place - a friend of one of the Japanese team members came to visit the
workshop site and a couple of the team members started to play with them [Vboundary
invasion]. Some of the team members were annoyed at this incident and also were worried
about the declining productivity of the team, but nobody explicitly tried to draw the
distracted members back during the daytime.
At the end of the day, BC called for a meeting for reflection. Instead of specifically
mentioning the distracting event, he pointed out that the team had only one day remaining
to complete the project, and was not making a progress as it should be [*moderate caution].
This conversation helped the distracted members to reflect on their behavior during the
daytime, and brought them back to the team the following day [Areunion].
The facilitator functioned as a supportive gatekeeper. He usually opened the reflection
sessions by reminding the members of the events of the day, and asked what was the most
important learning and what to do tomorrow. When one member seemed less participating,
the facilitator tried to draw attention to the lack of participation by asking who was the least
actively participating. Perhaps the challenge that the team faced was managing the
boundary - inclusion of the silent member and bringing back the distracted ones. The
facilitator reflected on the most memorable intervention during the forum: "at the end of the
machine project I insisted that the machine component, which the least participating
member had been working on, should be incorporated into the final product. The reunion of
the team took place not by the facilitator's intervention but by BC's initiative; this might
have been an achievement of the facilitator's moderate approach to give the responsibility
for the team's work back to the team.
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6.3 ANALYSIS OF TEAM STRATEGIES
Preparing for the "crisis"
Phase 1 and 2, before the Phase 3 when teams faced an adaptive challenge of increased
task complexity and time pressure ("crisis"), can be interpreted as a "preparation" period.
While most teams commonly experienced language barriers (a couple of Japanese
participants who were not fluent in English) during this period, teams dealt with the
difficulty in a variety of manners.
Team 4 and 5 first faced this language difficulty and came up with a set of norms to
promote better communication, which a member of Team 4 proposed to the other teams to
adopt. Team 5, after resolving this first challenge, further went on to encounter another
challenge, more fundamental, cultural difference toward decision making beyond the
language barrier. Dealing with this internal challenge would help the team to grow resilient
against the subsequent, external challenge in phase 3. In Team 4, a couple of members and
the facilitator became aware of the similar challenge, although the team did not bring up the
challenge at this point. Team 2 also noticed but was avoiding a similar challenge. Team 3,
meanwhile, was establishing a strong cohesion and sense of respect from the very beginning,
and continued without surfacing and facing any conflicts.
Response to the "crisis"
Most teams experienced significant disruptions and stress after the transition to Phase
3. Team 5, after facing the cultural barrier such as approach to decision making and attitude
to active participation, most rapidly responded to the crisis by assigning a "manager" role
and started to design and implement team task without significant disruptions. Team 1
followed by splitting into English-speaking and Japanese speaking subgroups. This team,
however, would later notice that the weak communication link between the two subgroups
created the vulnerability in their product, between two modules of the machine.
Other teams had stressful experiences, not effectively responding to the external
challenge, for an extended period of time (at least for 1 day). Team 3, with strong sense of
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cohesion, responded by fully containing members' anxieties and developing an internal
structure to reduce uncertainty (assigning a manager). Team 2 and 6, lacking collective
sense of commitment to the team tasks, finally reunited as a result of effective interventions
(by a facilitator in case of Team 2, and a member in Team 6). Team 4, although addressing
the language barrier much earlier, was ironically continued to work while some members
were dissatisfied with the process, and noticed the cultural barrier hindering the team
dynamics only after completing the machine.
Summary
From these results, there seem to be 3 "winning strategies" to assure performance of a
diverse team facing an external adaptive challenge. 1) inoculation - as Team 5 did, face
internal difficulties earlier and get prepared for an external threat, 2) time out- as Team 3
did, stop actions when facing an external threat, and use the threat to re-orient team's
attention to internal difficulties, and 3) structuring it away - as Team 1 did, develop an
internal structure that simply eliminates the cause of internal difficulties.
6.4 INDIVIDUAL LEARNING AND DEVELOPMENT
This section examines the contents of individual participants' learning as a result of the
forum, through their answers to one of the questions for the reflection paper, "what is the
biggest discovery for you in the Forum? How do you think this experience or discovery will
affect your future?" (For full questionnaire for the participants, see Appendix C.)
Out of 35 participants, 25 responded to the survey and submitted their essays on what
they learned25 . Answering to the one open question, each response makes a couple of points,
25 Although all the participants were asked to respond to the survey, all of the US
participants responded while half of Japanese participants responded. This is partly
because the subsidy, which the program provided from the sponsors funding for participants'
air ticket from the US to Japan, was conditional upon the response to the survey. Response
rate by teams, including US and Japanese participants, was as follows: from team 1 to team
6, 3/6, 4/6, 4/6, 5/6, 4/6, 5/6.
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which can be categorized into several types of learning that are different in nature. The
following table summarizes the types of learning by teams; the number indicates how many
responses within the team mentioned respective types of learning.
Team Team Team Team Team Team
1 2 3 4 5 6
1) Technical knowledge
2) Leadership knowledge
I *t I i
3) Importance of communication
4) Recognizing cultural barriers
5) Reflection on failure
6) Respecting difference
7) New self awareness
TABLE 6: INDIVIDUAL LEARNING BY TEAMS
Source: STeLA, analysis of learning, 2007
The definitions and example comments of the types of learning are as follows:
1) Technical knowledge related to the topics covered in the thematic sessions.
" (What we saw and heard in thematic sessions) confirmed that environmental
friendly technologies will be the trend of the future
* Policy decision have a long term risk and could be an important key solution to the
environmental issues of the country and eventually the global community
* (The forum) helped me understand the complexity and diversity of the world
2) Leadership knowledge related to topics covered in the leadership education sessions.
* My definition of a leader was only a motivator or an initiator ... actually, every role
in team dynamic needs leadership and it does not mean only a mover but a leader
should be able to shift to a follower, an opposer or even bystander at the right time
* Through beer game, I recognized that understanding the social structure is very
critical in tackling the global issues
* Leaders have the responsibility to make the members feel comfortable sharing
opinions
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Although the final goal (of the Forum) is to find the way to solve the global issues,
what I have learned from STeLA is ... the process to find the solution rather than
the answer to the problem itself
3) Importance of communication refers to various moments when participants realized or
tackled the language barrier or communication difficulties.
* It is important to be able to convey your vision effectively in motivating the team and
setting everyone on the same path
* Communication and collaboration is a key to achieve something
* Biggest discovery for me was about the process of improvement and evolution of
communications in my team
* Strategy for effective communication with talented people across linguistic and
cultural barriers
4) Recognizing cultural barriers concerns distinguishing difficulties due to cultural norms or
behavioral patterns from those due to language barriers
* (We found that) it is in Japanese culture to avoid conflicts, so that sometimes they
did not argue not because our points seemed so logically strong to them but simply
due to the aggressiveness with which we used to put forward our arguments
* (Japanese teammates told me that they) had not felt comfortable or capable of
sharing their views ... this discomfort or incapability had only in part been due to
the language barrier; primarily, it had been due to a culturally ingrained
unwillingness to speak up against a perceived majority opinion
* Some of us bottled up feelings of dissatisfaction inside and did not share how we
really felt about the team's performance
* (US students told me) don't hesitate to interrupt discussion ... most Japanese think
this is not good stance. But now we are facing global society and I should have this
stance in discussion
* The main reason for (conflicts) was the different approaches US and Japanese people
take in general when arriving at a solution.
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5) Reflection on failure goes beyond simply noting new recognition; admits failure and tries
to extract lessons from it.
* (After splitting the team into two sub-groups) this turned out to be the weakest link
in our group project ... the lack of effective communication also led to the lack of a
coherent story line that should ideally underpin the display. We focused more on the
micro - how to build cool components into the display without looking at the macro
picture. This experience motivates me to learn to express myself more clearly
* I learned only after we completed the project that some of my team members had
resented their assigned tasks. If I and some of the others had known this at the
outset, we might have modified our plan and our machine might have worked better
as a result
* I tested how we could bridge (cultural gaps) but did however not make huge progress
during these 10 days and was frustrated with my inability to get my point across."
6) Respecting difference refers to accepting and constructively appreciating diversity and
relativizing one's own attributes objectively, rather than compromising own cultural norms
or getting frustrated by not being able to fill the gaps.
* We started opening up to each other ... it made us realize that after all we were all
the same. We spoke different languages and came from different cultures, but we
shared similar interests, emotions and values. We all wanted to make a difference
and we all wanted our team to succeed
* I have been moved by the genuineness of my teammates and learned humility and
consideration of others from their knowledge and skills humbly manifested
* I have come to appreciate policy and management people for the first time
* Learning opportunities are created with respect in the exchange of diversity
7) New self awareness refers to finding out formerly unidentified strength or weakness of
oneself, realizing one's reaction patterns to particular stimuli, and gaining "freedom" from
binding limitations/assumptions.
* I could start to see myself more objectively
* I discovered one of my strengths through this program ... I often found myself
actively listening to a Japanese participant explaining something in English and
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understanding him or her perfectly while other participants were lost or confused ...
because of this forum, I am attempting to spend a year or more after graduating in
Japan either teaching, doing research or obtaining my masters degree
" High level of personal reflection and assessment was invaluable ... A lot of the
moments of STeLA are still with me. Entering the Forum, I believed I had a pretty
good idea of how I was as a leader, but toward the end I was back to square one,
taking the lessons and experiences and honing my own character. A lot of this
positive self-assessment and application came from the intensity of the Forum,
which was not happy with allowing for a superficial 10 week event in exotic Tokyo.
No, this Forum was made of sterner, character building qualities, and demanded
seriousness and dedication from its participants ... you have made a valuable impact
on my life
* Perhaps no particular discovery that outweighs all the others for me, as they are all
equally significant for my personal growth
Although the survey result is not comprehensive (e.g. self-selection bias, salient
learning can take some time beyond the survey period to articulate), the distribution seems
to indicate the quality of experiences in each team. While some types of learning (technical
knowledge, leadership knowledge, and importance of communication) are almost evenly
distributed among teams, others (reflection on failure, respecting difference, and new self
awareness) are quite concentrated in particular teams.
In relation to the study's educational purposes (raising contextual, reflective, and moral
awareness), reflective awareness can naturally be associated with 7) new self awareness,
and also with 5) reflection on failure. Moral awareness can be associated with 6) respecting
difference in that mutual trust and sense of obligation can be the basis of the sense of global
citizenship that the program intended to build. It is questionable whether particular
comments categorized in 1) technical knowledge could be associated with contextual
awareness - the comments do not necessarily gained new understanding in leadership or
determination to exercise leadership in particular context of globalization or climate change.
Shortcoming of the Forum's educational achievement, if any, might be the insufficient
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program integration to raise the level of contextual awareness. This point will be further
developed in the discussion section in Chapter 7.
Learning in 5) and 6) could be also associated with Subject-Object move in Kegan's term,
therefore with personal development, in that these realization brings up assumptions (on
cultural norms or own attributes) that were taken granted to awareness. Again, the survey
is not comprehensive and also assessing developmental impact is far beyond the study's
scope. This rough assessment is rather approximation to characterize the quality of learning
experiences in each team.
It would be fair to say that team 3 and 5, both high-performing, were also the two most
learning-intensive teams. Team 3, starting with intimate conversations and establishing
strong cohesion, created a space for deep self-reflection and provided personal learning.
Team 5, going through several conflicts, led its members not only to recognize but also
appreciate members representing different cultures or disciplines. The title of the final
presentation, to demonstrate the story behind the team 5's machine, was quite indicative:
"Bridge - accepting diversity, respecting difference." Team 1, although completing a
well-functioning machine, recognized its failure in splitting into two cultural subgroups and
leaving the "weakest link." Members of team 4 emphasized the failure to recognize cultural
barrier beyond the language barrier that they successfully addressed. Team 2 and 6 seem to
have stayed at a stage before where the others reached.
This difference in the quality of learning experiences might well be reflected to the
participants' sustained commitment to STeLA after the Forum in Tokyo. The second Forum
in 2008 summer in Boston is now being planned, and the new staff members were recruited
from the participants in 2007. Team 3 and 5 had two US participants, and all of them
volunteered to join the staff. One US member from team 1 and 4 respectively volunteered,
and no one from team 2 and 6.
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6.5 TEAM LEARNING AND LEADERSHIP
While the individual learning analyzed in the previous section is the eventual result
that was documented in the reflection papers after the forum, team learning happened
during the forum when the teams were in action. These two do not necessarily coincide - for
example, team 4 collectively recognized the cultural barriers only after the machine building
project, but the team learning could have happened during the project so that the team
could perform better.
Following the notion in learning theories that learning is a process of detecting and
correcting errors, all that happened to productively modify the way teams worked (e.g.
splitting into subgroups, assigning a manager, surfacing and resolving conflicts, etc) can be
considered team learning. These events happened to some teams and not to others. It seems
that the conditions for learning - reflection, holding environment, and psychological safety -
varied among the teams. Creation and maintenance of these conditions seem to have
depended on exercise of leadership, as Heifetz and Kegan conceptualize as mobilizing
adaptive work or development, by both the team members and the facilitators. The rest of
this section discusses these conditions that either promoted or hindered such learning, and
the interaction among the team members and between the members and the facilitators
from which leadership emerged.
Reflection
As many theorists and practitioners coincide, reflection is a critical practice for learning.
The research was not designed to rigorously conduct assessment and cross-team comparison
of the orientation to reflection, or "reflexivity [West 19971," reflection among the
facilitators 26 indicated that Team 3 and 5 had high level of reflexivity. Team 3, as described
in Section 6.2, started by engaging in deeply reflective personal stories. In Phase 2, while
perhaps overly cohesive (as typified by "nice, polite, inclusive"), the team spent much time
26 Such reflection took place after the Forum a couple of times in a collective form for the
facilitators' own learning, and more attended by one or small number of facilitators for the
purpose of this study.
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on reflection, later enacting "time out" strategy of stopping action and resolving internal
difficulties. Team 5, through its "inoculation" process full of conflicts, established a
nonnegotiable discipline about having reflection sessions no matter how the time pressure to
get the work done was strong. The team members, not the facilitator, insisted on having a
reflection during Phase 3, even in a crowded last train. One of the members later
commented that the most important lesson of the Forum was "without reflection, there is no
way to improve the way we work together 27."
The facilitators of the other teams, when asked about the teams' attitude toward
reflection, responded that they did not think their teams established such strong disciplines.
Most teams did have reflection sessions every day, but common tendency of the members
was trying to wrap up early and continue to work when they were under time pressure. For
example, the facilitator of Team 2 noted that on Day 7 many members were "tired and
decided to go back directly to bed...I insisted on a reflection session 28."
It should be noted that, at an individual level, some members of the teams other than
Team 3 and 5 also appreciated the value of reflection. In participant reflection questionnaire,
members of Team 2, 3, 4, and 5 explicitly mentioned reflection as source of learning. To cite
the comments: "I was a little suspicious of feedback sessions. I think sometimes they were a
little overdone. But I actually really liked the idea of reflecting on what happened each day.
I've tried to incorporate this kind of candid periodic assessment into my post-STeLA life.
(Team 2)" "Daily feedback sessions were helpful in reflecting on the team's performance for
the day and to discuss what we did well or what could have been improved and how. I feel
that through these reflections, we were able to better understand how we ourselves think
and act but also how other people, i.e. our teammates, think and act. (Team 4)"
Two teams established reflection as a team practice while others did not, although
individuals in the latter teams did appreciate its importance. It can be hypothesized that the
27 Personal communication with the member of Team 5
28 Comment in the facilitator reflection memo
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way reflection sessions were run influenced the perceived value of such practice, which can
be established when the members were collectively convinced of its value. For example,
comments above on reflection in Team 2 and 4 are qualitatively different: Team 2's
"reflecting on what happened each day" might refer to free exchange of observations, while
Team 4's way to "discuss what we did well or what could have been improved and how...to
better understand how we ourselves think and act but also how other people... think and act'
clearly shows that the team oriented the discussion to deepen understandings and take
corrective actions. This might correspond with the previous analysis on team processes -
Team 4 came up with communication norms to resolve language barrier, resulting in
significantly equalized level of participation by each member (with cultural barrier
unresolved, though). Team 2 was in effect spilit into non-cooperative subgroups until the
"leader" emerged and reunited the team (See Section 6.1 and 6.2).
Especially in the early phases, the orienting questions by the facilitators might have
played an important role to set the tone of the reflection sessions. The styles of the two
teams with high reflexivity, Team 3 and 5, were actually in contrast. The facilitator of Team
3 "generally opened the discussion by asking the members how they felt about the day, and
we would enter a free discussion." This coincides with the accommodative climate of the
team, with strongly positive attitude to spend time together for reflection. The facilitator of
Team 5, on the other hand, "intentionally surfaced hidden issues to let conflicts emerge,"
providing observations on unproductive dynamics such as an attempt to silence potential
opposers (See Section 6.2). This led to a series of early prolonged stressful conversations,
while "inoculating" the team and making the members recognize how the team could use
reflection to identify the issues and productively change the dynamics. Later in Phase 3
facilitator did not even facilitate the reflection session, since the members started to ask
each other open-ended but oriented questions, such as "how can we improve the way we
work?"
Triggering learning processes by engaging in reflection was a form of leadership
sometimes observed during the Forum. This was by no means limited to the facilitators.
Perhaps an example most recognized by the participants was a member of Team 4 (RB)
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intervening to mitigate the language barriers. During the LoI and LHC session attended by
all the participants, recognizing that in many teams Japanese participants were having
difficulties in contributing to discussions, he asked to everyone "why Japanese participants
felt Americans tended to dominate the discussions 29" and turned the session into a reflection
and dialogue, revealing much unsaid from both Japanese and US participants. Another
example, of exercise of leadership to engage in reflection took place in Team 6. At the end of
Day 7 when Team 6 suffered boundary invasion and some members were distracted (see
Section 6.2), BC called for a reflection session and reminded the team that only 1 day is
remaining, helping the rest of the team re-focus on the team task.
Support and holding environment
Teams' climate for support, or presence of "holding environment" to contain anxieties,
was vividly characterized by how emotional breakdowns were treated in 3 teams: Team 2, 3
and 5.
The first emotional breakdown in the Forum took place in Team 2 on Day 6. A member
TR, with unresolved internal struggles about what leadership meant to her when the team
was entering stressful Phase 3, could not repress her emotion and cried during the reflection
session 30. In retrospect, this was the moment when higher reflexivity could have enhanced
the holding environment, exactly as happened in Team 3 discussed later. In contrast, Team
2 "decided not to continue the reflection session after 30 minutes because they preferred to
continue with the machine31" even though the facilitators suggested to continue, and also
tried to let the team facilitate the session. After the event the team was split into two: TR
and another member working hard, and the others preferring to take a rest.
29 From participant reflection questionnaire
30 Personal communication with the facilitators
31 Facilitator reflection memo
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Learning at an individual level did take place in Team 2 - the facilitator noted that TR
was the one who demonstrated observable changes the most. While at the beginning of the
Forum she apparently did not care leadership, a series of sessions seemed to have pushed
her to inner reflections on her own role, resulting in a struggle about her perceived
incapability to lead. Following the emotional breakdown, the team split and she was
frustrated about the other members' unproductive behaviors. She assumed a "stronger,
tougher" or "dictatorial" style (as another member and the facilitator noted) on Day 7 out of
her commitment to the team outcome. The next day she turned to listen to others,
introducing to the team hourly meetings. It seems that the facilitator played a major role in
helping her exploring what could work in such team context - while the team did not
collectively engage in reflection and dialogue, the facilitator followed up with individual
coaching. The emotional breakdown was a major transition point at an individual level, but
the team did not use it as a learning opportunity.
Team 3, in contrast, held the distressed member and also learned from the breakdown.
On Day 7, the second day of Phase 3, a member HB was "stressed by the lack of sleep, the
fact that I had never built anything before, the impending deadline and the overall stress of
having to have something that actually worked32." These feelings actually represented the
team's collective challenge since 5 of the 6 members were biologists with little machining
experiences, and the team was lagging behind by talking but not acting, having built noting
at the end of the 1st day of Phase 3. Moreover, her unit (the team had developed a structure
of pairing English speaker and non-English speaker) had been avoiding a conflict in very
basic approaches to the task, which the team later found out as a issue for the team overall -
"I wanted to ensure that it worked, and he wanted to ensure that it looked nice....rather than
speaking my mind, for fear of a clash, I simply kept burying my concerns and desires for the
machine to work."
The issue was surfaced after "I removed myself from the lab room for 5 minutes to try
and control myself, but when I walked back in, someone commented on the fact that we
32 Personal communication with the participant
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needed to make the machine look nice, more than we needed to ensure it worked, and I lost
control of my emotions." The team immediately called for an emergency meeting to discuss
her frustration, and surfaced a range of issues that the team had avoided. "Due to my
break-down, our team really came together and really developed a cohesive vision of our
machine, as well as a better understanding of one another." HB noted how the team held her
distress: "even though I had lost control of my emotions, my team members were there to
listen to me. They were not saying or thinking, 'Why are we talking about this? We need to
be working on the machine.' Instead, everyone was really focused on why I was so frustrated
and what we could do to work better as a team. Because of how close we had become and
how we had opened up to one another from the very beginning of the Forum, I believe it
made us a close group from the beginning and I felt as if they were truly there for me and
that we had been friends so much longer than a week."
The conversation led to various team learning such as assignment of a task manager
responsible for coordination and re-definition of the roles of facilitator (See Section 6.2). The
team learning, in turn, fueled into individual learning. "I forced myself to look at the
positives and apply myself to where I felt like I could contribute the most...I become entirely
focused on being productive rather than constantly attempting to double check my actions
with the rest of the group...when it came time for the presentation, I took the initiative (and
my MIT undergrad ability to function on no sleep) to put together most of the
presentation...I ended up giving the presentation...I felt it pushed me to find my strengths
and do what my group needed from me. The complications associated with the machine
taught me so many lessons ranging from communication, to my own stress levels, to my
weaknesses and strengths, to what leadership means to me and why it has different
meaning to different people. The friends I made while creating this machine and the lessons
I learned will stick with me for the rest of my life."
Comparison between Team 2 and Team 4 well depicts that team learning and
individual learning enhance each other, and that the team conditions to promote learning or
development, separately conceptualized as reflexivity and holding environment, are
interdependent. Team 2 did not hold a member's distress due to limited orientation to
143
reflection, therefore missed an opportunity to turn salient individual learning to a team
level. Team 4's reflexivity and holding environment seemed rather self-enhancing, through
the intimate conversation from the beginning and emotional breakdown later. Analyzing
Team 5, with another example of emotional breakdown, extends this point of view to include
psychological safety.
Challenge and psychological safety
Psychological safety can be easily confused with holding environment. In this study the
author attempts to distinguish these two, both concerning team or organizational attributes,
by associating the former with challenge and the latter with support for personal
development. Psychological safety, or "shared belief that the team is safe for interpersonal
risk taking," should therefore enable the members of a team or organization both sides of
challenging and being challenged: 1) admitting one's own failures or vulnerabilities that can
invite challenges by others, and 2) actually providing challenges. Providing challenges in a
form of interpersonal intervention (as distinct from ones posed by environment, as
transition to Phase 3 of the Forum) is not necessarily aggressive or confrontational -
challenges rather involve questioning the assumptions or what is taken for granted, hence
helping "Subject-Object move" in Kegan's term, or addressing defensive reasoning in
Argyris's term, hence engaging the challenged in reflection and dialogue.
Reflective discussions among the facilitators indicated that providing challenge was
much more difficult, therefore uncommon, among the facilitators during the Forum. It is
understandable because challenging can entail personal risks of evoking denial,
defensiveness or hostility, just as inviting challenges can entail risks of humiliation and loss
of credibility. Support naturally rises once commonality is recognized, while challenge
requires attention to difference. Leadership to engage in reflection was mostly exercised in
supportive, rather than challenging manners, as in both cases of RB in Team 4 and BC in
Team 6 described earlier. RB clearly demonstrated inclusive and supportive appeal, as a
couple of Japanese participants later noted33. In BC's case, even though one might want to
33 From participant reflection questionnaire
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confront those who did not appear serious about the team's task, the facilitator of Team 6
recalled that BC rather indirectly reminded the team the limited time left without
specifically mentioning the distracting event.
In this respect, a major difference between Team 3 and Team 5 - both high-performing
and learning-intensive teams - could be found in psychological safety established in an early
stage. It took Team 3 until Day 7 to surface hidden conflicts, as HD noted "for fear of a clash,
I simply kept burying my concerns and desires for the machine to work" before the
emotional breakdown. Team 5 was characterized by challenges that involved conflicts
throughout the Forum. The major and early conflict stemming from cultural differences
resulted in a prolonged conversation from evening of Day 5 to 3am of Day 6, which forced the
team to learn to reveal the assumptions underlying the conflicts that each of the members
held, and explicitly bring them to the table. EA noted that "I especially found it challenging
to work with (KK) as in the initial stages he was opposing everything that I said." KK, who
self-declared at the end of the Forum that he assumed an "opposer" role, noted "before
thinking about our opinion, we had to discuss our ways of thinking."
Frequent conflicts does not necessarily mean lack of holding environment, as
demonstrated in the way Team 5 held the members' emotions. In fact Team 5 had as many
as three emotional breakdowns (See Section 6.2), one by SY who revealed the vulnerability
and pressure resulting from his undertaking the task of the coordinating manager, and
another by YD admitting her perceived incapability of machining, followed KK apologizing
for not being able to help YD in distress, all three with tears even in public places such as a
restaurant or a crowded train. During the last-day reflection session on the train, the
members literally held each others.
Highly reflective team climate with both challenge and support enabled the team
frequent and continuous team learning, starting from the introduction of communication
norms on Day 4 followed by assignment of a manager on Day 6. The climate also resulted in
individual learning. YD noted: "STeLA has been a powerful testimony of how learning
opportunities are created with respect in the exchange of diversity. During the brief 9 days. I
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witnessed and experienced daily the eagerness to respect and help one another even with
the cultural and language barriers. Communications across cultures and disciplines became
so unexpectedly challenging when we had to deliver a functional machine under critical time
constraint. While many of us experienced emotional breakdown at some point of time, the
success of overcoming the challenges and the connection built beyond the language level also
made us shed tears...Perhaps there is no particular discovery that outweighs all the others
for me, as they are all equally significant for my personal growth. I have come to appreciate
policy and management people for the first time, and come to cherish the presence of
diversity even more. What enthralls me the most was the feeling of being part of something
great and energetic, accepting that momentum and now holding the potential to pass it
down."
It is notable that, as seen in the analysis of individual learning in Section 6.1, the
members of Team 3 gained salient self-awareness, while the members of Team 5 developed
sense of mutual respect and commitment. Representative reflection comment of Team 3 is "I
believed I had a pretty good idea of how I was as a leader, but toward the end I was back to
square one, taking the lessons and experiences and honing my own character." A member of
Team 5 in contrast noted "after all we were all the same. We spoke different languages and
came from different cultures, but we shared similar interests, emotions and values. We all
wanted to make a difference and we all wanted our team to succeed."
Perhaps this difference can be associated with the sequence of the conditions formed in
each team. While reflexivity was high in both teams from the beginning, Team 3 first
established holding environment, followed by psychological safety only on the second day of
Phase 3. Team 5 established psychological safety early in Phase 2 and gradually built
holding environment toward and during Phase 3. It can be hypothesized that presence of
support and open exchange of feelings in Team 3 stimulated deep inner reflection, while
frequent challenges and conflicts in Team 5 revealed the gaps of assumptions and also shed
light on commonalities.
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Leadership embedded in the context and strategy
It is hard to distinguish a single common set of behavioral factors that determined the
mix of the three variables - reflexivity, holding environment and psychological safety - that
seem to have produced the result in terms of both team performance, team learning, and
individual learning. Some interventions by the facilitators certainly contributed in part -
holding environment in Team 3, following the emotional breakdown, was certainly enhanced
as "our facilitator followed me to the bathroom and comforted me34," or psychological safety
in Team 5 was enacted when the facilitator oriented the early team reflections toward the
hidden conflicts. However, it would be also true that at the very first moment of Team 3 one
member took an initiative to share salient personal stories that triggered formation of
holding environment. In team 5 in which the facilitator almost stopped facilitating in Phase
3, DY's initiative of reflection without the facilitator, EA's suggestion that SY take a
manager role, SY's disclosure of vulnerability to promote trust, all fueled the learning
environment nested with reflexivity, holding environment and psychological safety, which in
turn allowed the team to hold YD and KK's emotional breakdown. Individual and team
learning, and the three variables of enabling conditions, all seemed interconnected and not
simply separable to causes and effects.
All the interventions mentioned above, and in teams other than 3 or 5 either by the
facilitators or the participants, would be considered exercise of leadership, as long as they
created and improved the learning conditions, cultivated ties of respect and commitment,
brought the unnoticed to awareness. As recent leadership researchers have argued,
leadership emerged as an effect, rather than a cause, of complex interactions within the
social system (teams). Ingredients of the effectiveness of individual interventions were the
mixture of personal skills and capabilities, fit with interpersonal and group contexts, and
macro or organizational context (e.g. challenge posed by the structure of the Forum).
What varied among the teams were the speed and the contents of learning. Team 1 was
slow-learning (although high-performing) in that the team "structured away" the
34 Personal communication with the participant
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communication difficulties, remained split near the very end, and left potential conflict
unaddressed - with the facilitator feeling "only if we had one more session for reflection..."
Team 3 learned to hold the members and could "take time" in response to the threat,
although it did take time until Day 7. Team 5 was, in the particular context of the Forum,
the fastest in learning in that it "inoculated" by posing challenges and facing internal
conflicts, and preempted the external threat. In that sense these strategies were identical to
learning processes.
These "strategies" were just named in retrospect and were never explicit (members
never discussed "let's inoculate"). So what could have been a strategy or policy that could
have explicitly guided such learning processes effectively if identified in advance? Seen in
the context, the external threat (transition to Phase 3) was high enough for most teams, not
only for Team 3, to confront internal difficulties and establish renewed structure
(sub-groups, assigned manager, hourly meetings and so on, some of which happened in
Team 2 and Team 6 as well). What differentiated Team 3 was early establishment of holding
environment, which started in Day 2 personal story session that other teams also had but
did not fully use. Similarly, team compositions and resulting internal difficulties was not
rare, not only for Team 5 (as potential sources of interpersonal/cultural conflicts did exist in
Team 1 and 4). What differentiated Team 5 was that the team identified such difficulty early
and turned it into psychological safety, even though the internal tension was not naturally
high enough for most teams to surface and address.
One strategy that could apply in general would be "use whatever available in context as
sources of learning, as soon as possible." A principle of leadership for this would be
identifying learning opportunities and orienting others' attention to the opportunities, even
if others are not aware or ready.
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6.6 USE OF SENSOR DATA AND ITS EFFECTS
Observed learning effects of the sensor data feedback
The use of sensor data feedback for reflection varied among the teams. The participants'
response to the questions regarding the sensor badges and feedback sheets in the reflection
survey (see Appendix D) could be classified into 3 levels: individual or no use, moderate
team-based use, intensive team-based use.
Team 1: moderate team-based use
* We looked at them as a group and discussed them, and sometimes they led to good
discussions about interaction. But mostly we were just happy to see that we were
one of the more 'active' teams
* They were fun anecdotally, but they didn't really change the way our team
interacted
* We briefly went through it in the meeting but people generally took the data with
grain of salt because sometimes the sensors don't work well/is not directional
(cannot track interactivity data that accurately). I looked at it individually
* I think they were more trouble than they were worth. The badges were
uncomfortable after a while, especially when we were working in the machine shop,
and the data didn't tell us that much that we didn't know about our interactions.
Team 2: individual or no use
* We didn't discuss it too much together...I like the idea a lot. Some errors in the
data collected limited its actual usefulness, but more reliable data would be really
neat
* I referred privately to the frequency of the communications
Team 3: intensive team-based use
* We used the feedback sheets to facilitate our discussions and look at how we were
interacting with one another
* It helped steer our reflection sessions...it allowed for a visualization of how one
favored or ignored certain individuals in a small group setting. It allowed for self
assessment and understanding into personal communication habits and mind-sets,
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and provided ways to try to break the negative cycles and amplify the positive
attributes
We generally discussed overall team dynamic than focusing on trying to recall
individual contribution...it made our reflection session become more interesting
and the data was easy to interpret
Team 4: individual or no use
* The network diagram indicating dominance and interactivity.. .helped me gauge
the level of participation of each of our group members, and knowing that groups
tend to perform optimally when the measured parameters are balanced across all
nodes inspired me to strive for increasingly balanced results from day to day
* the team charts were most useful as they gave some feedback on who is
over/underrepresented in terms of airtime on the team and helped the team adjust
to this" "we didn't discuss about the feedback sheet...the amount of talk was most
useful because I could realize whether I talked enough or not
* I had difficulty deciphering the data feedback sheets. It would have been helpful if
there had been an explanation session for the whole group as to how to interpret
the raw data that was presented to us. I am sure it could have provided us with
much valuable information that was not obvious to us
* I have no idea, because my sensor was broken and gave me no information"
Team 5: individual or no use
* We didn't use the feedback sheet so often because one of our group members' badge
didn't work and show proper data
Team 6: moderate team-based use
* We discussed (feedback sheets) during our reflection session...we were able to see
who needed to be encouraged to speak more
* We checked every sheet and discussed about it...When I check the feedback sheet
and my circle was small, it made me think that I had to try to speak more in the
discussions
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Performance
Learning
Reflexivity
Use of sensors
Team 1
x
x
x
Team 2 Team 3
x
xx
xx
xx
Team 4
x
Team 5
x
xx
xx
Team 6
x
TABLE 7: TEAM OUTCOME AND ATTENTION TO SENSORS
Source: STeLA, 2007
Sensors as a learning and intervention tool
Relationship between learning and attention to sensor data is mixed, but seems to
partly indicate sensor's contribution to learning. Notably, two most learning-intensive
teams are split to most sensor-attentive (Team 3) and least sensor-attentive (Team 5). Both
of the two moderately-learning teams, Team 1 (developed "structure it away" strategy but
delayed the integration) and Team 4 (developed communication tactics early in Phase 2 but
failed to identify cultural gaps until late Phase 3), were also moderately sensor-attentive.
Follow-up interviews with the facilitators and participants as well as the comparison
with the analysis of team learning detailed earlier in this section provided additional
observation on the actual use of sensors, which indicates three major points for further
consideration for sensors as a useful learning tool: 1) timing of establishing credibility, 2)
combined effects, 3) fit with learning context, and 4) selection of presented/interpreted data.
1) Timing of establishing credibility
The teams' attitudes toward sensors were almost determined early in Phase 2. Team 3,
characterized by strong holding environment and reflexivity, identified initial unequal
participation from the sensor data on Day 3 - "(the team) first noticed that the US students
were dominating group discussions and we really took a step back 35." Over time, the team
35 Personal communication with a participant
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learned to let the feedback sheet guide the discussions - "we used the sensor data to spark
discussion and bonded over the fact that our group seemed to be more balanced than the
other groups, especially in terms of person-to-person interaction and in terms of speaking
time." The sensor data also "really helped us start talking during our reflection time and
gave us something to look at less seriously and get us talking before delving into deeper
topics" - when the sensor data indicated a strong tie between male and female members, for
example, the team created casual atmosphere by jokingly discussing "potential romantic
relationship." The facilitator reflected that during Phase 3, however, the stress of the tasks,
as well as safety concerns when using machine tools, had led many of the members
occasionally not to wear the sensors, which resulted in missing data and limited use of
feedback sheets for reflection.
Team 5, in contrast, seldom discussed the feedback sheets. The facilitator noted that
"the reflections during Phase 2 usually started with observations of particular interactions
that indicated unsurfaced conflict, which the team started to examine without going over
the sensor data." The issue of lack of participation by Japanese members emerged not in
reflection sessions but when preparing the interim presentation for thematic session on Day
2, which took some of the time during the preparation meeting and resulted in the oral
presentation without PowerPoint slides (See Section 6.2). Identifying imbalanced
participation was no longer an issue when the sensor feedback sheets were at hand.
In other teams, notably in Team 1 and 4, some members' doubt on accuracy of the
captured data diminished sensors' credibility, resulting in the limited attention to the
feedback sheets. This also applies in part to Team 5. Furthermore, the belief that the
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sensors are not working36 ("data was not captured anyway") contributed to many members
judgment not to wear sensors later even when safety concerns 37 were not an issue.
2) Combined effects
As the members of Team 1 and 6 noted, visualization at least brought the participation
or dominance issues to the teams' attention in the early Phase, even though it is likely that
such issues were identifiable without the sensor data. Some facilitators explicitly addressed
such issues (e.g. Team 5) while others preferred the team voluntarily bring up such issues.
At an individual level, sensor data did influence some participants' awareness (e.g. "when
my circle was small, it made me think that I had to try to speak more"). It could be
speculated that visualization forced the teams to collectively attend to the potential issues
that otherwise might have remained avoided or untouched - or that visualization actually
influenced the cognitive processes and resulting behaviors even without the participants'
awareness or explicit reporting38. The contribution of visualization to the awareness of the
potential issues and team learning process, as distinct from other factors such as facilitators'
presence or learning from other teams (e.g. Team 4's learning about communication tactics
transmitted to other teams) in this particular setting, needs further investigation.
3) lit with learning context
While what the teams learned (or could have learned) varied across the teams and also
changed over time, the patter of team learning, generally speaking, evolved from awareness
36 The belief was not correct; while the arrangement for real-time feedback (transmitting
the data from individual sensor badges to base stations) had left some technical problems
unresolved and the data sometimes did not show up in reflection sheets (constructed from
the data from base stations), actual data was stored in individual sensors for later analysis
for research purpose.
37 It was concerned that the straps of sensor badges might be entangled in machine tools;
instructions were made to take off sensors when working in the machining space
38 Ongoing controlled experiments in a laboratory setting by members of Human Dynamics
Group are examining such possibilities
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(need for equal participation, existence of cultural barriers), tactics (norms for through
communication) to eventually structures (splitting into subgroups or pairs, assigning a
manager) and processes (hourly meeting for incremental alignment for a cohesive plan).
This information presented on the feedback sheets answered or stimulated the teams'
learning needs only in the early phase of the Forum.
The fit between a team's learning needs and the way sensor data is presented could be
clearer when the Forum reflection sessions are compared with the example of
"sensor-enabled AAR" conducted by a research and development team at Hitachi (See
Section 4.4). This context can be characterized by a) an apparent existence of a problem
(software bugs), b) unknown direct causes of the problem (technical deficit in design or
implementation), c) even more ambiguous indirect causes (lack of coordination, misaligned
prioritization, unevenly distributed workload), and d) relatively long time period between
the beginning of the problem and the time of reflection. Contextual knowledge is distributed
among relatively large number of the members, and important data might have slipped the
members memories. In this situation, detailed interaction patterns among the members
could help the team shape the shared understanding of what happened and why,
stimulating memories, triggering exchange of contextual knowledge, revealing underlying
causes of individual reasoning and assumptions.
In the Forum reflection sessions, the unit of analysis was much smaller in scale and
shorter in time frame and the problem that the teams tried to analyze was more
fine-grained. The comparison spurs two lines of thought experiments: a) how could the
sensor data have been useful if the team had an opportunity to reflect on the entire
development of team processes after the Phase 3? b) what interpretation of raw data, not
limited to participation and dominance, could have been more useful in the later stages of
the teams? Different types of interpretation and presentation might well be useful for
different types of learning.
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4) Selection ofpresented/interpreted data
While various types of diagrams and graphs were shown in the sensor feedback sheets,
the participants' attention seemed to focus on the two - intra-group network diagram (with
circles and links indicating dominance or equal participation, and cross-team comparison
(indicating activity levels and interactivity). These were relatively easy to interpret, while
others (e.g. physical activity levels over time per members) did not have clear implication
from which the team could learn from. Some visualization (e.g. evolution of the network
diagram from day to day, inter-group social network) did not fit the context of team
reflection for the day. Selecting and limiting the appropriate visualization might have
helped the teams to better attend to the feedback sheets.
More importantly, different interpretation and visualization could have helped the
teams accelerate relatively complex learning processes that followed early, simple
awareness of the participation or dominance issue. Team 1 (remained split into two and
delayed integration), for example, could have modified its structure if lack of communication
between the sub-groups was identifiably presented earlier. Team 4 (introducing
communication norms but noticing some members' resentment only after completion of the
machine) might have inquired into dissatisfaction of some team members if it was clearly
shown that the amount of speech increased but interactivity or the tone of conversations did
not change or even deteriorated. In Team 2 (some members actively took charge while others
remained disengaged) and 5 (some members were distracted as a result of boundary
invasion), unproductive dynamics might have brought up in conversations earlier if the
difference in attendance among the members was noticeably shown, stimulating individual
reflection in a similar way as the network diagram stimulated less-participating members at
an early stage. Even in learning-intensive teams (Team 3 and 5), introduction of new
structures and processes (assigning a manager, pairing between Japanese and English
speakers, hourly meetings) were never examined in terms of its contribution to the team's
perceived productivity, or reverse effects of the modification (e.g. increased pressure on the
assigned manager later disclosed in Team 5), leaving potential learning opportunities that
might have been captured with appropriate visualization of team interaction patterns.
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Furthermore, the educational purpose of the Forum - personal development by
bringing the unnoticed to awareness (Subject-Object move) and cultivating mutual ties of
shared purposes and commitment - could have been better addressed by proactive
intervention if key events or enabling conditions were visibly shared among the facilitators
or participants. Undoubtedly, such educational achievement would not result solely from
sensor data visualization - it is shown in previous analysis that such opportunities were
created for some participants in different forms of challenge and support generated by both
internal and external factors: complex interactions among the participants and also between
the facilitators and participants, lectures and sessions providing tools and frameworks, and
the structure of the Forum posing a major shift of team tasks.
However, the major events and conditions enabling such challenge and support could be
at least partly identified through nonlinguistic signals in teams, with particular focus on
avoided or surfaced conflicts, emotional breakdowns and the way they were treated in
subsequent interactions, creation and maintenance of enabling conditions such as reflexivity,
holding environment and psychological safety. It would involve not only different
representations of the captured raw data but also identification of relevant characteristic
variables in voice features and development of new analytical algorithms. These points will
be further developed in the following Chapter on future work.
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CHAPTER 7
DISCUSSION AND FUTURE WORK
Indo-European root of lead is leit-, meaning to go forth, die.
- The American Heritage Dictionary of the English Language -
Approaching the research question on behavioral factors underlying learning and
performance of teams facing internal and external unfamiliarity, the study has shown the
complex interactions among the team members that incrementally identified internal
difficulties and developed the structures to cope with the external threats - the process that
promoted team and individual learning, created and maintained necessary enabling
conditions, characterized by a series of interventions or exercise of "leadership as mobilizing
learning in an adaptive context." The temporal patterns of learning behaviors that were
identified as successful both in terms of speed of learning and resulting performance were
"inoculation" and "time out." Based on the findings, this chapter concludes the thesis with
discussions on research, educational and methodological implications as well as potential
future work.
7.1 RESEARCH IMPLICATION
Practical relevance
The result provides one form of anecdotal prescriptions for managers facing challenges
of the same nature, which is quite common in today's increasingly diverse and crisis-driven
157
organizational life, typically seen in global competition, mergers, disruptive innovations,
and rising concerns about social responsibilities. One might want to ask to him/herself: "is
the current structure (divided by functional, cultural or geographical boundaries) effectively
promoting learning across the boundaries to prepare the organization to be ready to respond
to the constant changes (in customers, competitors or technologies)?" "Are we asking right
questions to orient the members of the organization to the current threat, so that they can
self-organize and collectively respond, rather than stick to compartmentalized efforts
remaining blind to our challenges?" With longer-term perspectives, one can also ask: "are
the psychological safety and holding environment resilient enough for exercise of leadership
and learning?"
Research opportunity
Aside from typical team learning strategies, the close examination of successful
learning processes also depicted the emotional aspects of exercising leadership - almost
unexceptionally involving emotional breakdowns that resulted from, and in turn
strengthened teams' holding environment. Emotion in leadership has not been intensively
researched until recently. Hackman and Wageman [2007] argued that leading well may
require "considerable degree of emotional maturity in dealing with one's own and others'
anxieties. Emotionally mature leaders are willing and able to move toward anxiety-arousing
states of affairs in the interest of learning about them, rather than moving away from them
to get anxieties reduced as quickly as possible." However, emotional breakdowns, which one
might consider signs of emotional immaturity, did contribute significantly to mobilize
learning, whether intended or not 39. From a viewpoint that leadership is distributed and is a
effect of social processes rather than a cause, emotional behaviors may well be considered
indispensable in certain contexts. To the author's knowledge, there exists little research that
closely examined when and how such behaviors productively contribute effectiveness of
leadership.
39 One anecdotal, well-known example might be Hilary Clinton winning in New Hampshire
in January 2008 right after crying in public.
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Limitation of the current study
Emotional breakdowns, however, also typifies one limitation of this study that stems
from the design of the experiment - inherently safe environment. The educational, risk-free
environment of the Forum is qualitatively different from an organizational life and what
happened may well not be replicable. In reality, people value image and tacitly abide by
social expectations to save their own and others' face [Goffman 19551. Asking for help,
admitting errors and seeking feedback exemplify the kinds of behaviors that pose a threat to
face [Brown 19901, and thus people in organizations are often reluctant to disclose their
errors [Michael 19761 or are unwilling to ask for help [Lee 1997]. More tangible costs are
incurred if such actions create unfavorable impressions on people who influence decisions
about promotions, raises, project assignments [Edmondson 19991. All these are related to
the difficulty of constructing psychological safety in real organizations. Same is true for
holding environment - Kahn [20011 pointed out potential difficulty of establishing holding
environment between members who belong to different sub-groups within organizations and
therefore representing potentially competing interests. As Alderfer [1987] asserted in his
embedded intergroup relations theory, when individuals interact they actually represent to
one another their identities and organizational groups, and their interactions are shaped by
the boundaries, power differences, affective patterns, cognitive formation that mark
relations between their groups. Altruistic behaviors, shared purposes and proactive learning
are not as easy to promote. In essence, the participants had nothing to lose in the
experimental setting. It should be emphasized, however, that even in this experiment
psychological safety and holding environment were not naturally and commonly constructed.
This point should pose a challenge to any organizations that need to promote learning and
develop talents.
Another limitation of the study is the simple construct of its context. The internal
diversity followed by an external threat is just one, relatively simple form of "adaptive
contexts." For example, within the four contexts that Osborn et al. [20021 identified (stable,
crisis, dynamic equilibrium, and edge of chaos), the experimental setting might be
positioned as crisis, in which the role of visions or directions are critical but network
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leadership is of less importance than in more complex contexts. From another perspective,
Williams [20051, building on conceptualization of adaptive challenge by Heifetz [19941,
categorized 6 types of adaptive challenges - activist challenge, development challenge,
transition challenge, maintenance challenge, creative challenge, and crisis challenge.
Appropriate patterns of temporal pacing, and priorities of efforts toward internal and
external uncertainties, should vary in such different contexts.
7.2 EDUCATIONAL IMPLICATION
Program assessment and learning for the next year
Following the educational purpose of the Forum, the instructional design was aimed at
raising contextual, reflective, and moral awareness through learning by doing, learning
from self and learning from others. Some participants found the Forum experience
meaningful or even life-changing and explicitly noted their new awareness. In this respect,
educational achievement could be considered successful to some extent, although actual
developmental impact would take much longer to demonstrate its results and also come
from combined effects of other experiences.
Several suggestions should be noted as lessons learned from the planning and delivery
of the Forum 2007, which might be applied to the Forum 2008 or any other programs with
similar purposes. First, as many participants noted, the most useful learning experience
came from the hands-on, intensive group project, in that it generated real challenge of
working as a team. Second, theoretical understanding in some aspects of leadership,
practice of reflection and dialogue (e.g. DLM, LoI and LHC, 4 players model) did have
impact on the participants' behaviors once they found themselves in working context and
questioned their own style or roles. Third, the facilitators made immense contribution to
follow-up individual learning and help the teams resolve challenges. The basic architecture
of the Forum, represented by these points, may well be conserved.
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A room for improvement, on the other hand, would be integration to advance all the
aspects of learning. The analysis of individual learning (see Section 6.4) indicates that
reflective and moral awareness were advanced for not a small number of participants, while
contextual awareness remained, at least in an observable manner, incremental knowledge
acquisition. More specifically, few participants seem to have walked out of the Forum with
fundamentally renewed awareness of how they could relate their research or professional
careers with the global issues such as climate change, and in which way they might want to
exercise leadership in relation to science or technology. Reflective and moral awareness,
although perceived as invaluable learning, were in that sense limited to general context of
small but divers group, which do not necessarily comply with what STeLA as an
organization has advocated for.
The potential improvement is not necessarily solely about the design of the thematic
sessions (Phase 2 that was intended to set ground for contextual awareness) - it's more
about the entire structure of the Forum and the way different components were integrated.
For example, the participants experienced thematic sessions in a relatively relaxed, passive
manner while machine projects posed a significant context change. The link between
concepts related to leadership (in particular systems thinking) and the global issues was
presented in a form of lecture but the participants did not have experiential opportunities to
go over the systems thinking (as in Beer Game) to approach the contents of the issues. As a
result, in Phase 3 that was actually intended to integrate different aspects of learning,
communication issues and other internal challenges might have overwhelmed the
participants and kept them from the broader learning context of the global issues.
Academia-Practitioner partnership for leadership education
Program integration toward integral learning purposes seems to pose a major challenge
as well as opportunity to leadership development or leadership education efforts in practice
beyond STeLA, either in workplace or classroom. As discussed in Section 3.2, effective
leadership development can take place when situated in, not separate from, real work
contexts. The shortfall of the implementation of STeLA Leadership Forum 2007 could be
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rephrased as distance from working experiences in the real global issues. On the other hand,
practices such as action learning or challenging job assignment that solely rely on in-house
work experiences can suffer criticism for being "utilitarian and materialistic [Rost 1991],"
which to a certain extent could be valid if organizations set forth an aspiration to develop
not managers but leaders, who can both "generate breakthroughs in performance [Hsieh
2005]" as well as demonstrate "increased understanding of the moral obligations of
leadership and acceptance of the responsibilities to serve community and society [Klenke
19931" or even "capable of confronting and resolving the complex problems which will face
tomorrow's society [Wren 1994]." As the Forum at least partly demonstrated,
theory-grounded classroom experiences were useful to efficiently and effectively reshape the
conception of leadership among the participants, which were further activated through
hands-on experiences that followed.
Attempts to integrate workplace and classroom learning of leadership, bringing
together workplace contexts as a learning laboratory and academic expertise in leadership
education, seem taking place in various places. Academic community is actively engaging
practitioners for leadership development. For example, Tushman at HBS, asserting that
"business schools are increasingly uncoupled from practice and...research lacks real-world
relevance [Tushman et al. 20071," has tried to utilize executive education as the context that
enhance the quality of faculty research as well as the faculty's impact on managerial
practices. Deborah Ancona, Director of MIT Leadership Center, has been organizing
customized leadership programs for major multinational companies, combining workshops
based on Distributed Leadership Model and the work contexts, in which the participants go
back and forth between the workplace where the participants apply the classroom learning
for months, and classroom where they acquire tools and framework and synthesize practical
implications 40. Ronald Heifetz at Harvard Public Center for Leadership, agreeing that
"leadership can be best learned in work contexts," also have been engaged in consulting
practices in which the clients learn tools and framework of adaptive leadership through
case-in-point pedagogy, just as his students do in class, and similarly go back and forth
40 Personal communication with Deborah Ancona
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between classroom and workplace, where the client also try to use each others as resources
and provide mutual and live case-in-point consultation 41.
Some practitioners, in turn, have tried to work with leadership academia to reinforce
their leadership development efforts. McKinsey, for example, advocates that top
management needs to "assess and fill the leadership gap [Hsieh 20051" in the organization,
and has recently established McKinsey Center for Asian Leadership, with the premise that
the demands to fill such gaps are extraordinarily high in Asia, where leadership
development is hardly catching up with economic development. The center is actively
building network of professionals including those in academia, and seeking to turn "art of
teaching leadership into methods 42 ." Such collaborations between academia and
practitioners might well open up new opportunities to effectively integrate the two formerly
separate approaches to learning of leadership to a higher level.
Practical challenges
To deliver effective leadership education, however, is in itself not an easy undertaking,
and even more so if its legitimacy were to be ambiguous. The results, in whatever forms
instructors and "clients" may hope, do not immediately show up and satisfy all the
stakeholders - "education is like writing an address to an envelope and posting it, without
ever knowing the letter is actually delivered 43." Considering the variety of reasons that
might make it difficult to bring together the interests of different stakeholders (academic
experts, practical experts, client employers, client participants) - apparent lack of consensus
in what leadership is about, varying organization-specific contexts, perceivedly arbitrary
educational approaches, and difficulties in measuring the results, justifying return on
investment or claiming accountability - establishing and sustaining leadership education in
the "workplace-classroom model" seems still quite challenging.
41 Personal communication with Ronald Heifetz
42 Personal communication with partners at McKinsey Center for Asian Leadership
43 Personal communication with Ronald Heifetz
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Challenges are not limited to goals-setting but also include methods - Avolio [2007]
suggests that "new research is needed to fully understand how leaders learn from their
experiences," and Hackman and Wageman [2007] follow by pointing out that "error and
failure provide far more opportunities for learning than do success and achievement,
precisely because failures generate data that can be mined for insight into how one's
assumptions and models of action might be improved." Heifetz [1989] [in Parks 20051,
however, has long recognized the "risks of teaching leadership" deploying case-in-point, in
which students are pushed to learn from their own failures, uncover personally painful
events and subject them to scrutiny. Along with a range of conflicts that are unleashed
among individuals or factions in the class dynamics, the experience in class can cause
personal distress. A question that such risk naturally incurr is: in organizational contexts
not as safe as classroom, what could be an approach that is both effective and appropriate?
Furthermore, Anthony Mayo, the Director of HBS Leadership Initiative, points out that
"participants of the program, even when sponsored by their employers, might realize that
they should change jobs as a result of deep reflections at a level that they usually do not
engage in44 ." Should employees accept such risks, or pursue safer approaches with
alternative educational purposes? If so, what could the purposes be? Practice of leadership
education, well grounded on research or class-room experiences and is also embedded in
work contexts - or "rigorous and relevant [Tushman et al. 2007]" - is still at its "frontier45,"
and would take further experimentation and innovation.
7.3 METHODOLOGICAL IMPLICATION
The intended application of sensor devices as a research tool does not complete in this
paper. The analysis in the previous chapter indicates both opportunities and limitation of
44 Personal communication with Anthony Mayo
45 Personal communication with Ronald Heifetz
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qualitative analysis using the currently available sensor data to supplement ethnographic
methods.
The opportunities include i) validation of the qualitative analysis of the team learning
processes, backed by actual communication patterns over time, changes in certain
quantitative measures of particular individuals in social network analysis (centrality or
betweenness), and additional perspectives in their behavioral change that might sugges
exercise of leadership, ii) comprehensively applying similar analytical methods to all the
participants, which might lead to identification of salient events or interventions that
missed qualitative observations, and iii) adding interpretive methods mentioned in Section
6.6 (e.g. characteristic measures in voice features that could be associated with reflexivity,
psychological safety and holding environment) to further follow-up analysis.
The limitations on the other hand include i) missing part of the data that was not
transmitted wirelessly, ii) missing part of the data that was not captured when the
participants did not wear sensors, and iii) unidentified interpretive methods for analysis at
a higher level of abstraction. While i) is being technically resolved (synchronization and
cleaning of data from individual sensors), ii) is irreparable, therefore iii) might or might not
be possible solely based on the data available from this experiment.
One possible next step is to seek to identify key variables at a higher level of abstraction
that have strong predicative power of the team learning, examining additional data from
controlled experiments with larger sample size and still emulating challenging or stressful
team tasks. Researchers in social science have operationalized conceptual the variables of
learning conditions (e.g. reflexivity [West 1997], psychological safety [Edmondson 19991, or
broader climates for initiatives [Bear and Frese 20031) to be measured in survey methods,
which could be matched with the sensor data and lead to development of valid interpretive
algorithms. As shown in this study, these conditions, as identified through human
observations, are the critical determinants of team learning. Once quantitative measures to
proximate such conditions were reliably established, they should provide powerful research
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tool to investigate organizational learning behaviors, as well as serving as a diagnostic and
intervention tools.
Due to its highly multidisciplinary and applied nature, research inquiring this kind of
technology applications can be hardly found elsewhere. Cross-fertilization with a couple of
lines of research with relevant purposes, however, might help explore additional
possibilities. One of such opportunities is about implication of information technology as
"artifact" (medium for the members of organizations to make sense of the organizational
environment, which in turn constitutes their mental models). Mazmanian, Yates and
Orlikowski [2006]at MIT, for example, has explored this characteristic of new
communication technologies such as Blackberry, and their impact on users' behaviors.
Expanding the scope of such research to include wearable sensor devices as a learning tool
would advance our understanding in behavioral implications that is so far limited to a
couple of anecdotal, exploratory or hypothetical cases (i.e. sensor-enabled AAR, Niko-niko
calendar).
Another possibility is deepening current research on learning. Researchers at Palo-Alto
Research Center (e.g. Brown and Duguid [20011), with their traditionally strong technology
orientation, have explored knowledge creation and innovation from network perspectives,
applying situated theory of learning and "community of practice" as their basis. Cognitive
aspect of learning, let alone interactive and dynamic effects of visualization and cognition as
this study intended to explore and enhance by the use of sensors, is not touched on in such
research, and sensor methodology could supplement and enhance current research on
learning.
The inquiry of Sensible Organizations project is still at a very early stage, setting forth
ambitiously to expand the frontier of the emerging field of computational social science, with
potentially fundamental impacts on how we work and how we improve the way we work.
Challenges to pursue the multidisciplinary research, due to the gaps still salient between
technical and managerial perspectives, could be resolved through collaborative and creative
approach.
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7.4 CONCLUSION
The findings of the study contribute to both descriptive theory of leadership and
prescriptive practice of leadership education. On one hand, the presented model of
instructional design, combining classroom and work context, demonstrated how learners'
contextual, reflective, and moral awareness can be raised. On the other hand, the presented
analysis of team behaviors, interpreting leadership as intervention to mobilize learning,
shows what successful learning strategies can be when teams face internal and external
unfamiliarity, and what are enabling conditions for exercise of leadership, team learning
and personal development. Proposed methodology using wearable social sensors partly
helped as an educational, especially in early formation of one enabling condition. Use of
sensors as a research tool should be further explored to incorporate enabling conditions such
as reflexivity, holding environment and psychological safety.
The multifaceted nature of the study allowed its three purposes benefit from each other.
The fine-grained team learning processes would not have been observed without the
educational setting effectively implemented, and the educational achievement would not
have been possible if the instructional design was not well-aligned with perspectives from
team behaviors and leadership, while methodological approach contributed to the formation
of learning condition and benefitted from the research context to identify its current
possibilities and limitations. It is the author's hope that following research should build on
this effort, and continue the concurrent, cross-fertilizing approach as presented in this
paper.
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END NOTE: PERSONAL REFLECTION
Thel0-days experience of the 6 teams in Tokyo mirrors my 3-years experience in
Cambridge and in other parts of the world - facing both internal and external unfamiliarity.
I have increasingly internalized the diverse perspectives the people around me represented,
which forced me to engage in deep reflection on what my aspirations and ambitions were.
Realizing and negotiating with competing loyalties, exploring ambiguous sense of
competencies, and struggling to distinguish myself from social, cultural and institutional
attributes, I have been mostly just confused. Simultaneously, I have been exposed to
constantly evolving opportunities and challenges, one fascinating after another daunting.
Facing tough reality of the world and sometimes glimmer of hope, I have been always
restless. I learned tremendously, and I hope my experiences have inoculated me against my
future work, but even if it turned out not, I have been fortunate enough to be surrounded by
those with whom I can allow myself to time out to re-orient myself.
My interests in learning, leadership and education took its shape as my contextual,
reflective and moral awareness were pluck up by those whom I often cited in the thesis -
Deborah Ancona, Peter Senge and Ronald Heifetz, who guided me, with superb challenge
and support, through my internal confusion and external restlessness. Involvement in the
sensor project led my thoughts to unexpected directions to connect different pieces together.
I came to Cambridge believing that leaders are born but not made, and am graduating with
more or less clear (and much more complex) understanding in the phenomena, and passion
to move my thoughts and practices forward - with "hand and mind" or "rigorous and
relevant" mindset. In STeLA I tried to reproduce some of what my teachers did to me to the
facilitators, who in turn did the same to the participants. Now some of the participants are
on their way to pass down the experience for the next generation. This makes me feel that I
am certainly making progress, even though there might be a long way to go.
After the Forum my educational experience continued in a form of teaching
assistantship for Professor Heifetz. In the classroom and outside, we were talking about not
building machines, but frontline in Iraq, independence and reconstruction of a nation,
poverty reduction in Africa, school reform, disaster recovery, and the like. All the stories, full
of painful failures and retrospective learning, reminded me of supply-demand gaps of
leadership that I closely observed as a consultant in client companies, as a summer intern at
international organizations, and as a citizen in the countries where I lived. Leadership
challenges as well as challenges of teaching and learning leadership have urged me to
rigorously revisit the STeLA experience.
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What I attempted in this research mirrors what we tried to materialize in STeLA -
leading across boundaries to make progress toward salient collective purposes. Just as
STeLA has put together a broad range of stakeholders to create distinctive learning
opportunities, I pursued behavioral, educational and methodological approaches, mobilizing
collaborators with totally different perspectives, to leadership issues that I believe are of
critical importance today and tomorrow. Still-continuing confusion and restlessness resulted
in the role conflict that I naturally faced as an amateur researcher, amateur educator,
amateur technologist and a new friend of the participants - which seemed at least partly
resolved when I decided to challenge Team 5 not referring to sensor data.
Describing the last moment of the Forum, one participant noted:
On the midnight of our last day of STeLA, we walked through the shadows of trees in that
Japanese park. A grass field lay widely open ahead of us. Bright moonlit spread across the field
shed its mysterious glimmer onto leaves. A silky white shimmer permeated the surrounding. All
was quiet, except from far away came a distinct melody of traditional instrument, floating in the
air; it sounded so light and peaceful like a bamboo flute. I felt like traversing into a dream, a
fairyland, and unsecured I felt, as if this perfect moment would be lost from the grasp at any
instant.
We made a big circle and held hands together on the field. The elation and excitement floated in
the air. We cheered and made the human wave that passed from one point to the rest of the circle,
and coming back, and continue....
All of a sudden, a bright flare lit up in the darkness. Then the small sticks of fireworks and the
fire got passed down the circle, each took one and received the fire from the previous person.
Quickly enough, the entire circle lit up. We waved the small flares in hands. Yuka began to dance,
the melody still floating, and guys began to run further down the field with larger firework
torches and cheered to the evening sky...
In many ways, such a closing night was perfect itself, and in particular, it was a vivid portrayal of
the memorable moments that took place throughout STeLA 2007. The flare of passion and
knowledge sparks from one point and gets passed down, across cultures, and across the world.
"Bridge over Troubled Water" is the theme of STeLA, according to Naoto as he sang the line like a
bridge over troubled water I will lay me down for last night's Karaoke. Let it be and may we all be
a bridge over troubled water for others and for this uneased world.
This participant is an electrical engineer now exploring economics and sociology back at
MIT - perhaps a start of a confusing and restless journey. Many other participants are now
setting off for new and uncertain directions. I do believe it is one of our great achievements,
and hope all the best for their journeys - may further learning be with you!
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Team Residence Nationality Gender School* Area of Study Level of Study
1 USA Phillipine Male HSPH Public Health Doctoral
USA USA Female MIT Urban Studies Doctoral
USA Singapore Female MIT Chemistry Doctoral
Japan Japan Male Tsukuba Energy Engineering Undergrad
Japan Japan Female Tokyo Pharmaceutical Undergrad
Japan Japan Male Kyoto Chemistry Master
2 USA Russian Male MIT Physics Doctoral
USA USA Male MIT Chemistry Doctoral
USA USA Female Harvard Social Anthropology Undergrad
Japan Japan Male Osaka Electrical Engineering Master
Japan Japan Male Tokyo Biology Master
Japan Japan Female Tokyo Pharmaceutical Undergrad
3 USA USA Female MIT Biology Undergrad
USA USA Male HKS Public Policy Master
Japan Japan Male Tokyo Biology Doctoral
Japan Japan Male Tokyo Atmospheric Science Master
Japan Thailand Female Tsukuba Biology Undergrad
Japan Japan Female Keio Chemistry Undergrad
B USA USA Male HST Physics/EE/Medicine Doctoral
USA Japan Female Princeton Biology Undergrad
USA Austria Male HKS Public Policy Master
Japan Japan Male TITech Management Master
Japan Japan Male Keio Design Engineering Master
Japan Japan Female Tokyo Aero Astro Master
5 USA Bangladesh male HKS Public Policy Master
USA China Female MIT Electric Engineering Undergrad
Japan Japan Male Tokyo Biology Doctoral
Japan Japan Male Keio Computer Science Master
Japan Japan Male Waseda Electric Engineering Undergrad
6 USA USA male Harvard East Asian Studies Master
USA USA male MIT Chemistry Undergrad
Japan Japan Male Tsukuba Computer Science Doctoral
Japan Japan Female Tokyo Computer Science Master
Japan Japan Male Keio Applied Physics Undergrad
Japan Japan Male Waseda Law Undergrad
* HSPS: Harvard School of Public Health, HKS:Harvard Kennedy School, (Havard-MIT), HST: Health Science and
Technology program, TITECH: Tokyo Institute of Technology
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Appendix C: The Forum participants survey questionnaire
Thank you again for taking part in the STeLA Leadership Forum 2007.
This is a post-conferece survey. The purpose is two-fold:
(1) gather information to improve next years Forum; and
(2) provide an opportunity for you to reflect on your own learning.
in addition to the conference report For our sponsors, we will write
a separate report to share photos and essays only awgon participants and
staffers, so please keep in mind that other people will probably read
your essay!
CAUTrON!!
*Please write English only.
*Its compulsory to fill in your name and send us your essay in Question 1-6. The
others are optional.
*What you write isn't sent backi if you wanna save your comment, please do it
yourself.
Peadline
*5ep 24
Questionnaire on the STeLA Leadership Forum 2007
Question 1 Name
Please pick one/two activity(ies) from each topic and comment in a couple of
sentences
Question 2 Leadership Education Sessions(Lecture, Game, Visioning, Inventing,
Daily Feedback Sessions.etc)
Question 3 Keynote Speech by Mr. Omi
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Question 4 Keynote Speech by Dr. Yasui
Question 5
Question 6
Question 6
Question 7
Question 8
Question 9
Question 10
<Manufacturing> Ota-city
<Manufacturing> Nissan
<Manufacturing> Nissan
<Manufacturing> Other sessions (Ms. Sakuma's talk on
globalization, Trading game etc)
<Climate Change> Nippon Steel
<Climate Change> Nissan
<Climate Change> Other Sessions (Lectures by Prof. Matsuhashi
and Prof. Suzuki, Another COP, Discussion on cars etc)
Question 11 the group project - Rube Goldberg machine
Question 12 Logistical Issues (Rooms, Shower, Internet, Meals etc)
Question 13
Question 14
How
C
C
C
C
do you evaluate the forum overall?
fully satisfied
satisfied
not very satisfied
very unsatisfied
Would you recommend this forum to your friends?
C Yes
E No
Question 15 If you have one phrase to describe the whole forum, what will that be?
197
Essay: Write an essay in English with no more than 400 words (shorter ones are fine).
Question 16 *What is the biggest discovery for you in the Forum? *How do you
think this experience or discovery will affect your future?
Sensor badge and data feedback sheets
Question 17 What part of the sensor data feedback sheets was most useful? Why?
Question 18 How did your group use feedback sheet? (Did you discuss it in
meetings, did you look at it individually?)
Question 19 Any general comments on badges or the feedback sheet?
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Appendix D: Facilitators reflection survey
STeLA Leadership Forum 2007
Facilitators' reflection memo
Team _, Facilitator Name
The purpose of this reflection memo is to reflect on what happened to your team and
summarize what you observed, in order to 1) increase our own learning, 2) facilitate future
communications with the participants when appropriate, 3) serve the Forum 2008
organizers team with lessons learned, and 4) help Sensible Organizations project by
providing supplement data.
1. How would you describe the initial relationship among the team members, as you
observed during the day 1 or 2? What was the level of commitment and contribution to
the team by each member?
2. How did the dynamics within your team evolve or improve over the 10 days? What were
the events significant for transition?
3. What was the focus of discussions during the reflection sessions and how did it evolve
over time? What were the major challenges the team faced, and how did the team deal
with them?
4. What were the observable changes in behaviors of the individual team members over the
10 days? How did the members perceive their own learning from the forum? What
feedback did you or other members provide, in terms of achieved personal growth or
suggested further learning?
5. What key interventions did you make as a facilitator to catalyze learning over the 10
days? How did the team respond? Were the interventions effective or not, and why?
What did you learn from these interventions and consequences?
6. Any other comments on your experiences as a facilitator, both during the Forum and in
preparation for the Forum, lessons learned or suggestions for the next Forum?
199
7. Please give your candid assessment of each member of your team by the following
criteria. (This is only for the analysis purpose for sensible organizations project. Should
be deleted when this form will be passed to the next generation)
* Language barrier: from 1 (cannot communicate in English at all) to 5 (no
communication issue)
* Initial team contribution: based on your observation on the teamwork at the
beginning of the Forum (maybe in preparation for the 1st presentation in thematic
session); allocate total 100 points among the members, not based on simple
number/length of comments, but according to qualitative contribution to the team
in completing the task and improving the way the team worked
* Final team contribution: allocate total 100 points among members, applying same
criteria as above, at the end of the Forum (maybe last day working on the project)
* Engagement/learning: how deeply he/she was engaged in the Forum, how hard
he/she was trying to learn or discover something, to what extent internal learning
or increased self-awareness was taking place, even if not apparent in behavioral
changes; from 1 (disengaged, distracted, skeptical) to 5 (highest
commitment/engagement/learning)
* Behavioral change: to what extent his/her behavior in the team changed based on
what he/she learned throughout the forum; from 1 (no behavioral change) to 5
(significant improvement; has become far more effective in the team)
Name Language Initial team Final team Engagement/ Behavioral
barrier contribution contribution learning change
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